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ABSTRACT 
FRANCESCA BWR solves the steady state and transient problem 
of a number of parallel BWR coolant channels by the finite differences 
method. The two-phase flow model includes subcooled boiling and vapour 
recondensation in the subcooled region. 
The kinematic model is essentially that of Zuber and Findlay, and 
includes the average effect of local vapour drift, as well as that of 
velocity and concentration distributions. 
The heat transmission in a cylindrical fuel element and cladding 
is considered at each axial level, with neglect of axial heat conduction. 
Heat transmission from cladding surface to coolant is governed by 
Colburn and Jeans & Lottes correlations respectively in convective and 
boiling transmission. The subcooled boiling inception point is determined 
by an original method and vapour production in the subcooled region 
is evaluated essentially by Bowring's method. DNB correlations are not 
included and film boiling is not considered. The power distribution is 
freely specified in input, as well as power evolution during time. The 
coolant flow redistribution among the different groups of channels is 
evaluated by the programme both in steady state and transients. 
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The code FRANCESCA BWR has been developed as the thermohydraulic 
module of a two dimensional-two groups reactor dynamics code for 
boiling water reactors of the COSTANZA series, which is operative 
at CCR Ispra but has not been published to this date. 
In the present version, a special main programme has been written 
which gives the necessary power input to the problem, both in 
steady state and transient situation, replacing the neutronic part 
of the code. 
It was felt that a thermohydraulics code for closed parallel chan-
nels might be useful in itself, both for reactor calculation and 
for the analysis of experimental rigs measurements; single channel 
calculation may of course be performed. The model of the single 
channel is extended and improved with respect to the original 
FRANCESCA code (ref.1). In the present version it applies to light 
water coolant only, as it includes water properties as fitting rou-
tines, and its validity is restricted to the pressure range between 
30 and 100 bar. The single channel model is identical with that 
employed in COSTAX-BWR for axial dynamics of BWR (ref.2) and there-
fore the description of the model will not be repeated here. The 
reader is referred to the abstract of the present report for a com-
pact definition of the model's nature. 
2. Problem description 
A number of parallel channels are considered, which are all iden-
tical in geometry and composition. 
Each channel is considered to be composed of a fuel cylindrical 
rod, a cladding, and the water cooling the outer surface of the 
cladding pertaining to the fuel element. Local restrictions to the 
coolant flow may exist along the height of the channels, these res-
trictions being identical in all the channels. The only exception 
to this rule are the inlet orificing coefficients, which may be 
different for different groups of channels. 
In the steady state problem, a power distribution is given for each 
group of parallel channels (up to 10 groups with different power 
distribution). The coolant flow distribution among the different 
groups of channels is obtained by an iterative procedure, varying 
the initial guessed distribution until the calculated pressure 
drops in each group of channels agree within 1%. Alternatively the 
pressure drop across channels may be imposed as well as the flow 
distribution, and the inlet gagging for each group of channels is 
­ 6 
adjusted in order to obtain the prescribed pressure drop. In 
the latter case no iteration is necessary; instead of fixing the 
pressure drop it is also possible to determine it as the average 
among the different channel groups, weighted on coolant flows. 
In the dynamic part of the problem, the power level of the whole 
system is changed according to a given time table, keeping the 
steady state power distribution fixed. At the same time, the total 
inlet mass flow and the inlet enthalpy of the coolant water are 
also varied according to independent time tables. The programme 
calculates at each time step Δ t the new flow distribution among 
groups of channels in the dynamic situation, as well as the tempe­
ratures inside the fuel rod, the cladding, the cooling water, and 
the void fractions at each axial level of the different channel 
groups. No DNB correlation is considered, and no special provision 
for calculation after DNB is made. The code in the present version 
is intended to foresee the occurring of boiling crisis, rather 
than predicting the evolution of a transient after this occurrence. 
3. The flow redistribution calculation 
During, transient, the coolant mass flows into the different groups 
of channels satisfy the following equations 
1) Α Σ n. G . i o . ι ι 
where n¿ are the number of identical channels in each group i, 
A is the flow area of the channels, Go¿ are the inlet mass flow 
rates in each channel group i and Q is the total mass flow into 
the system. 
2) Δ ρ = d ( G. (ζ) dz + Δ Ρ ρ. + Δρ . + Δρ ' r — — ι fi gi si 
Δ ρ is the pressure drop (common to all parallel channels) across 
the channels; Δ p ^ , Δ ρ . , Δ psi are respectively the frictional 
pressure drop, the gravity head, and the space acceleration pres­
sure drop across the channels i, which are evaluated at each time t 
according to the single channel model. The momentum derivative term 
may be written as 
L L 
G (z)dz = L ^ P + -4r f (G,(z)-G J dz dt ov ' dt dt o 
-Ό 
The second terra in the right hand side is very small in all practi­
cal cases (ree Ref.3 for a discussion). It is therefore neglected 
in the model, but it is calculated and printed as a check term in 
the output, to control the validity of the assumption. 
Equation 2) is therefore rewritten 
d G 
■ « Δ ρ ­ Αρ„. _ Δ ρ _ Δ ρ . = Δ Ρ _ Δ dt * ­ p f i ­ Pgi Psi Ρ Pi 
Δ ρ is evaluated at each time t as the average value (weighted 
over the inlet mass flows) of the Δρ^. 
Writing Δ pi i for Δ ρ ­ Δ ρ ^  ­ Δ ρ 3 ^ the equation for each of the 
channel groups is transformed into: 
d GA„· Α_Λ Λ P„_. „2 oi =Apl . ­ Δ Pfi G 1 7?l 0 1 dt G' 
Ol 
which is in the form of the Riccati equation and may be integrated 
anlytically in the time interval Δ t, giving the solution 
/ K s η t Ν „ (1+1/R)­(1­1/R) e'2k A t G . (t+At) = G . (t) R ' ' L—L 
O Í (1+1/R)+(1­1/R) e " 2 k Å t 
in which R = / Δ ρ 1i and K = L . ƒ Δ Pfi 
V A p f i Goi(t) Ι/Δ Ρ1 i 
The values obtained for GOj_ (t+Δΐ) for all i are then renormalized 
to yeld the prescribed total mass flow according to equation 1). 
This method of solution offers the following advantages: 
- The method is explicit and therefore very quick, but always stable, 
because of the braking term dependent on G§. 
- The effect of the dynamic redistribution of flow among the diffe­
rent channel groups is separated from the total mass flow varia­
tion, which depends essentially on the external loop. The total 
mass flow is given in input in the code, but a representation of 
the external loop may easily be implemented into the code, adding 
a routine for the recirculation loop in the place of the tabula­
tion. 
- Whenever R, is very near to 1 in any channel group, the redistri­
bution calculation may be automatically skipped for that group 
and the error is automatically compensated in the further time 
steps if the tendency to pressure unbalance is continuing in time. 
5. Input Form 
Many problems can be executed in one run. For every problem the 
first input card is a title, in which any alphamerical information 
may appear in columns from 7 to 70 included. This title will appear 
in the output; a 1 in column 6 means that the problem is the last 
of the run. 
A vector of 3500 memory positions DATA (1) to DATA (3500) contains 
all the data in floating point form (internal conversion is per­
formed by the code when needed). Since entire groups of memory po­
sitions are zero, it is possible to read different sets of signi­
ficant data; each set must be preceeded by a card containing the 
integers Kii, K12 defining the first and last datum of the set. 
Ki-| and KÍ2 are given in integer form adjusted to the right at co-
lumns 12 and 24. The last set of a problem is indicated by - 1 in 
columns 1 and 2. The data of each set are all in floating form 
(FORTRAN FORMAT 6E 12.8). Any number of problems may be run in se-
quence and only the data changing from the preceding problem need 
to be given. A title card must be present for each problem. The 
key to the input is given in appendix A. 
6. Output description and computer specifications 
The output of the programme is largely selfexplanatory. The input 
data are first printed, then the results of the steady state calcu-
lation follow. During transient, two types of printout are made, 
at a frequency specified in input: a summary of average values in 
the groups of channels and the complete map of results. 
The map of channel results gives for each axial mesh the following 
items: Power/cm POW, Heat flux FI, vapour quality Q, void fraction 
VF, temperature of the cladding surface TSUR, inner temperature of 
the cladding TICL, average temperature of the fuel AVTF, maximum 
(central point) temperature of the fuel TMAXF and the liquid coolant 
temperature TL. 
The programme is written in FORTRAN and has been assembled at CETIS, 
Euratom CCR Ispra in FORTRAN H level 2 under the control of IBM -
360/65 O.S.. 
The total length of the programme resulted in 17448 exadecimal 
bytes. The computer time required by the programme on IBM 360/65 
may be roughly estimated in .1 to .2 minutes per axial node per 
1000 time steps. 
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Number of different groups of channels (< 10) 
Number of meshes in the channels (< 30) 
Total power in all the channels 
Height of the active channels 
Final time for the dinamic calculation 
Δ ι - time step for dynamic calculation 
Coefficient in Zuber's drift velocity correlation 
Number of channels of each different group 
Relative power factor in the different channels groups 
Power perturbation 
indicator 
r 0 no power changement 
= 1 Power time table given in input 
: 2 Sinusoid Power=P0(l.+01 sin C2t) 
3 Polynome Power=P0(l.+C11+...+06 t 6) 
times for power tabulation (sec) 
first value given must be zero, any number of values may 
be given, and the power is kept constant at the corres­







if 0, only the static 
calculation will be made 
2.5 is suggested 
1.41 has also been proposed 
if omitted, the code will 
take uniform power 

























Corresponding values (relative to nominal) 
Coefficients in power perturbation C1-C6 (see DATA (IOO)) 
when IPOT >1 
Number of radial meshes in the fuel rod for thermal con-
duction calculation 
Fuel thermal properties indicator 
0 = constant properties 
1 = temperature dependent properties 
0 = no flow redistribution in steady state 
1 = coolant flow is redistributed among channels to match 
the pressure drops 
Pressure Perturbation indicators 
, 0 = no perturbation Inlet enthalphy / . „.·,..., r y )1 = time table 
Mass flow 
2 = sinusoid f ( t ) = f ( o ) / 1+C1 Sin C2ÏJ7 
3 = polynôme f (t)=f(o)/7+C1t...+C6t7 
Meshes of the channels in which a local flow resistance 
exists 
Dummy 
Detailed map print every IP1 restricted prints 




































Fraction of power directly added to coolant ( y rays and 
neutron moderation) 
Gravity cosinus (+1 for upwards flow) 
Relaxation parameter for void profile in diabatic flow 
Printing time step (restricted print) 
Coolant cross section area 
Fuel pellet diameter 
Thickness of the gap 
Cladding thickness (must be positive ) 
Fuel density 
Fuel specific heat (Reference temperature value when 
variable) 
Fuel thermal conductivity (Reference temperature value if 
variable) 














2 cm °C/wat1 
NOTES 
if omitted, the code will 
take +1 
Omit lacking information 




























Cladding specific heat 
Cladding thermal conductivity 
Inlet pipe height 
Inlet enthalpy of water in steady state 








Active channels friction coefficient (single phase) 
FFK G £ Δ ζ 
Dh Ç Δρ = i 
Recondensation constant for subcooled water. If omitted, 
no recondensation is considered 
Imposed pressure drop for steady state (the code will 
calculate the orificing in the different channels to match 
this drop) 
Total inertia of the channels 
If omitted, the code will take the full lenghth including 
inlet pipe and risers 
Riser 1 height (if omitted, no riser) 









5. is tentatively suggested 
Only if IRED = 0 
If omitted, it will be 





























Riser 1 friction coefficient (Δρ=? CFRF1 G/p) 
(liquid phase flow) 
\ 
Same as above for riser 2 
* 
To) in formula K = K0 (l+a(T-To)+b(T-To) ) 
aí. for fuel variable heat conductivity 
b ) 
To λ In same formula as above for 
a \ variable specific heat A 
Dummy 
inlet flow rate for the different channels/relative 
values, normalized by the code (First Guess when IRED>O) 














If omitted, only 1 riser 
Only if IVAR > 0 
Omit when K is constant 
If omitted the code will 
them equal (i.e.1) 
Adjusted by the code if 
IRED > 0 


















Only if the corresponding options are checked indicators 
= 2 or 3 
Pressure coefficients 
Inlet mass flow coefficients 
Inlet enthalpy coefficients 
Local friction coefficients (Δρ =4 CKFF G2/P) 
corresponding to the selected meshes 
Perturbation time tables 
inlet enthalphy ( times 
time table ; values (relative to nominal) 
Mass flow time table 




See DATA 404-406 
See DATA 407 ff 
Each time table is built 
as 50 values of time 
followed by 50 values for 
the variable (relative 
value to nominal). Any 
number of times and values 
may be given. The variable 
is kept constant to the 
value corresponding to 
the last time given after 
it. 






Axial power shape indicator 
0 flat power distribution 
1 axial power shape input for all channels 
2 axial power shape input for every channel group 
Power shape for the first channel group (for all channels) 
(Relative values-Normalized by the code) 
Same for 2nd channel group if DATA (1000)=2 
I 
SAMPLE PROBLEM FOR FRANCESCA-BWR 
1 0.5COOOOE Ol 
7 O.25CO0OE O l 
11 0 . Î 4 4 0 0 0 E 03 
21 0.510000E Ol 
100 O.IOOOOOE Ol 
101 0.0 
151 0.0 
4 0 1 0 .30C000E O l 
407 0 . 2 0 0 0 0 0 E O l 
423 0 . 4 0 0 0 0 0 E O l 
l ° i 0 -700000E 02 
507 0 . 1 7 5 0 0 0 E O l 
513 0 . 2 5 C 0 0 0 E - O 1 
519 0 . 120000E 04 
551 0.6COOOOE 02 
585 0 . 1 5 0 0 0 0 E O l 
7 0 1 0 . 0 
751 O.IOOOOOE O l 
2 0.1COOOOE 02 3 
12 0 .115200E G4 13 
ZZ 0.600000E Ol 23 
102 O.IOOOOOE 02 
152 C.500000E 00 
402 0 . 0 403 
408 0 .400000E O l 409 
502 C.125000E O l 503 
508 0 .125000E O l 509 
514 0 .175000E O l 515 
520 0 .400000E C4 5 2 1 
552 0 .600000E 02 553 
566 0 .150000E O l 587 
7C2 0.400COOE O l 703 
752 C.800000E 00 753 
C.5000C0E 09 
C.230400E C4 
0 .500000E Ol 
O.IOOOOOE Cl 






0 .150000E Ol 
0 .600000E Ol 
C.700000E 00 
4 ü . 3 0 0 0 0 0 E 03 5 
14 0 . 4 7 5 2 0 0 E 0 4 15 
24 0 . 4 9 0 0 0 0 E O l 25 
404 0.0 405 
410 0.800000E Ol 411 
504 0 . 0 505 
510 0 . 8 0 0 0 0 0 E - 0 1 511 
516 0 . 3 0 0 0 0 0 E 00 517 
522 0 . 0 523 
554 0 . 6 0 0 0 0 0 E 02 555 
588 0 . 1 5 0 0 0 0 E O l 589 
O.IOOOOOE 02 
0 . 1 8 7 2 0 0 E 04 
0 . 3 8 0 0 0 0 E O l 
0 . 0 
O.IOOOOOE 02 
0 . 0 
O.IOOOOOE 04 
0 . 1 3 0 0 0 0 E 00 
0 . 0 
0 .600000E 02 
0 .150000E O l 
O.IOOOOOE 00 
406 O.IOOOOOE O l 
412 0 . 0 
506 0 .500000E 00 
512 0 .350000E 00 
518 0.1500C0E 02 




FUEL FAtlUS DENSITY MASS/CM CLAD RADILS EXT.FÍCIUS 
0 . 6 2 5 0 0 E 00 0 .10000E 04 0 .12272E 04 0 .63500E 00 0 . 7 1 5 0 0 E 00 
TEMPERATURE 4NDEPENDENT CONSTANTS 
CPF K F CPCL KCL 
0 . 3 5 0 0 0 0 E 00 0 . 2 5 0 0 0 0 E - C 1 0 .300000E OC 0 .130000E 00 
CHANNEL DATA 
HEIGHT 3 0 0 . 0 0 0 CM SECTION 1 . 7 5 0 CM2 COOLANT DENSITY 0 . 7 3 9 7 0 G/CM3 PRESSURE 7 0 . 0 0 0 0 B6 Í 
INLET PIPE HEIGHT 1 5 . 0 
NO RISER 
CHANNEL 1 NUMBER OF CHANNELS 144.C 
INLET VELOCITY / V I N L E T / = 3 0 1 . 2 5 CM/SEC 
EXIT CUALITY /XOUT/= 0 . 0 4 5 9 7 
AVERAGE VOID FRACTION / A V F / = 0 . 2 0 7 5 4 
POWER FLCW TO COOLANT / T H F / * 0 . Í 1 4 4 8 E 05 WATT 
POWER OUTPUT 0^51«48E 05 




CHANNEL 2 NUMEER OF CHANNELS 1152 . C 
INLET VELCCITY / V l N L E T / = 2 9 7 . 3 É CM/SEC 
EXIT CUAL1TY /KOUT/= 0 . 0 6 2 7 3 
AVEPAGE VOID FRACTION / A V F / = C.27879 
PCWER FLCW TO COOLANT / T H F / = C.60527F C5 UATT 
POWER OUTPUT Ch60528E 05 
INLET RESTRICTION PÍRAM. / F F I N / = 0.22145E 02 
CHANNEL 3 NUMEER OF CHANNELS 2 3 0 4 . 0 
INLET VELOCITY / V l N L E T / = 3 0 1 . 5 9 CM/SEC 
EXIT OUALITY /XOUT/= 0 . 0 4 4 1 5 
AVERAGE VOID FRACTION / A V F / = 0 .20302 
PCWER FLCW TC COOLANT / T H F / = 0.50439E 05 WATT 
PCWER CUT PUT 0-50439E 05 
INLET RESTRICTION PARAM. / F F I N / = 0.22190E 02 
CHANNEL 4 NUMEER OF CHANNELS 4 7 5 2 . 0 
INLET VELOCITY / V I N L E T / = 3 C 1 . 9 3 CM/SEC 
EXIT CUALITY /XOUT/= 0 . 0 4 2 3 5 
AVERAGE VCIO FRACTION / A V F / = 0 . 1 9 8 1 9 
PCWER FLCW TC CCOLANT / T H F / = C.49430E 05 KATT 
PCWER OUTPUT 0 -49431E 05 
INLET RESTRICTiON PARAM. / F F I N / = 0 .22194E 02 
CHANNEL 5 NUMEER OF CHANNELS 1 8 7 2 . C 
INLET VELOCITY / V I N L E T / = 3C6 .89 CM/SEC 
EXIT CUALITY /XOUT/= 0 . 0 2 2 4 9 
AVERAGE VOID FRACTION / A V F / = 0 .C9920 
POWER FLCW TC COOLANT / T h F / = 0.3E334E 05 KATT 
POWER OUTPUT 0 . 3 8 3 3 4 E 05 




0 . 5 1 4 5 E 05 
0 . 6 0 5 3 E 05 
0 .5044E 05 
0 .4943E 05 
0 . 3 8 3 3 E 05 
0 . 0 TOTAL FLOW 
7 0 . 0 0 0 HINLET 
5407.62LT/SEC PRESS.DROP 2 . 7 9 6 3 
1200.CO TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF 
0.2O75E 00 
0 . 2 7 8 8 E CO 
C.2030E CO 
0 .1982E 00 
0 . 9 9 2 0 E - 0 1 
XOUT 
0 . 4 5 9 7 E - C 1 
0 . 6 2 7 3 E - C I 
C . 4 4 1 5 E - 0 1 
0 . 4 2 3 5 E - 0 1 













0.2 797E 01 
0.280CE 01 
0 . 2 7 9 6 E 01 
0.2 796E 01 
0 .2794E CI 
CHECK 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
AFT 
0 . 7 0 9 8 E 03 
0 . 7 8 3 8 E 03 
0 . 7 0 1 6 E 03 
0 . 6 9 3 3 E 03 
0 . 6 0 2 2 E 03 
TFMAX 
0 .9446E 03 
0 . 1 0 5 9 E 04 
0 .9314E 03 
0 .9185E 03 














0 . 4 49 IE 
0.3742E 
0.3668E 









1 0 .17149E 
2 0 . 1 7 1 4 9 E 
3 0 . 1 7 H 9 E 
4 0 .17149E 
5 0.17HSE 
6 0 .17149E 
7 C. 17149E 
8 0 .17149E 
9 0 . 1 7 1 4 9 E 
10 0 . 1 7 1 4 9 E 
03 0 . 3 8 
C3 C.38 
C3 C.38 
C3 0 . 3 8 
C3 C.38 
03 0 . 3 8 
03 0 . 3 8 




































01 0 . 0 
Ol 0.57662F.· 
01 0 .10851E 
02 0 .15205E 
02 0 .19115E 
Ol 0 .22575E 
Ol 0 .25837E 
Ol 0 .30698E 
Ol 0 .36388E 
Ol 0 .41110E 
T SUR 
0 .29260E 03 
Ol 0 .29217E 03 
00 0 .29217E 03 
00 0 .29211E 03 
00 0 .29211E 03 
00 0 . 2 9 2 0 8 E 03 
00 0 .29214E 03 
00 0 .29217E 03 
CO 
00 
0 .29217E 03 
0 . 2 9 2 1 7 F 03 
T ICL 
0 .31749E 
0 . 3 1 7 0 6 E 
0 .31706E 
0 .31699E 
0 . 3 1 6 9 9 F 
0 .31696E 
0 .31702E 

























03 0 .94460E 
03 0 .94417E 
03 0 .94417E 
03 O . 9 4 4 H E 
03 0 .94411E 
03 0 .94408E 
03 0 .94414E 
03 0 .94417E 
03 0 .94417E 
03 0 .94417E 
TL 
03 0 .27642E 03 
03 0 .27781? 03 
03 0 .27921E 03 
03 0 .28066E 03 
03 0 .28212E 03 
03 0 .28361E 03 
03 0 .28508E 03 
03 0 .28580E 03 
03 0 .28580E 03 




2 . 7 9 6 52 BAR 
2 . 0 2 4 7 0 CHANNEL 0 . 7 7 1 8 2 
2 . 5 6 7 4 9 GRAVITY 0 . i e 5 4 5 
RISERS 
SPACE ACCEL. 
- 0 . 0 0 0 0 0 
0 . 0 4 3 5 9 
CHANNEL 2 
I fCW F I Q VF 1SUR TíCL AVTF TMAXF TL 1 0 .20176E 03 0.44910E 0 2 - 0 . 310 17F.-01 0 . 6 7 8 3 6 5 - 0 1 0 .29244E 03 0 .32171E 03 0 .78380E 03 0 .10595E 04 0 .27556E 03 
2 0 .20176E 03 0 .44910E 0 2 - 0 . 2 0 6 0 1 E - 0 1 0.12635E 00 0 .29244E 03 0 .32171E 03 0 .78380E 03 0 .10595E 04 0 .27722E 03 3 0 .20176E 03 0 .44910E 0 2 - 0 . 1 0 1 Ö 4 F - C l 0.17733Π 00 0 .29244E 03 0 .32171E 03 0 .78380E 03 0 .10595E 04 0 .27889E 03 4 0 .20176E 03 0.44910E 02 0 . 2 3 0 7 5 F - 0 3 0 . 2 2 U 5 Ê 00 0 .29240E 03 0 .32167E 03 0 .78376E 03 0 .10595E 04 0 .28061E 03 5 0 .20176E 03 0 .44910E 02 0 . 1 0 6 4 7 F - 0 1 0.25985E 00 0 .29239E 03 0 .32166E 03 0 .78375E 03 0 . 1 0 5 9 4 E 04 0 .28235F 03 6 0 .20176E 03 0 .44910F 02 C .21C64F-01 0 .29549E CC 0 .29244E Ü3 0 .32171E 03 0 .78380E 03 0 .10595E 04 0 .28407E 03 7 0 .20176( j 03 0 .44910F 02 0 . 3 1 4 8 0 E - 0 1 0 . 3 2 752E 00 0 .29244E 03 0 .32171E 03 0 .78380E 03 0 .10595E 04 0 .28580F 03 
8 0 . 2 0 1 Î 6 E 03 0 .44910E 02 0 . 4 1 8 9 6 E - 0 1 0.38991Ë 00 0 .29244E 03 0 . 3 2 Π Ι Ε 03 0 .78380E 03 0 .10595E 04 0 .28580F 03 9 0 .20176E 03 0 .44910E 02 0 . 5 2 3 1 1 F - 0 1 0.44C40E 00 0 .29244E 03 0 . 3 2 1 7 1 E 03 0 .78380E 03 0 .10595E 04 0 .28580F 03 10 0 .20176E 03 0.44S1QE 02 0 . 6 2 7 2 7 F - 0 1 0.482C9E 00 0 .29244E 03 0 .32171E 03 0 .76380E 03 0 .10595E 04 0 .28580E 03 
FPESSUFE CI-CP 2 . 8 0 0 3 6 BAR 
INLET 1 .97329 CHANNEL 0 .827C7 RISERS - 0 . 0 0 0 0 0 FRICTION 2 . 5 7 3 3 3 GRAVITY C.17072 SFACE ACCFL. 0 . 0 5 6 3 2 
CHANNEL 3 
I FCW F l Q VF 1SLP T ICL AVTF TMAXF TL 1 0 .16813E 03 0 .37425E 0 2 - 0 . 3 2 8 7 5 F - 0 1 O.C 0.¿9¿¿2F 03 0 .31ö62P 03 0 .70L69E 03 0 .93144F 03 0 .27637E 03 2 0 .16813E 03 0 .37425E 02- 0 . 2 4 3 1 6 F - 01 0 . 5 6 5 4 6 E - 0 1 0.29214!π 03 0 . 3 1 6 5 4 t 03 0 .70161Ε 03 0 . 9 3 1 3 6 F 03 0 .27773F 03 3 0 .16813E C3 0 .37425E 02- 0 .157 56E- 01 0.1C654Ë CO 0 .29214F 03 0 . 3 1 o 5 4 L 03 0 .70161E 03 0 . 9 3 1 3 6 F 03 0 .27910F 03 4 C. 16813E 03 0 .37425E 02 -0 .7 19ò4fc"-02 0 .14962E 00 0.292091- 03 0 .31ö48C 03 0 . 7 0 1 5 5 F 03 0 . 9 3 1 3 0 E 03 0 .28051F 03 5 0 . 16613E 03 0 .37425E 02 0 .136C4F-02 C.1S715E 00 0 .2 9204F; 03 0.31643t· ; 03 0 . 7 0 1 5 0 F 03 0 . 9 3 1 2 5 F 03 0 .28197= 03 6 0 .16813E 03 0 .37425E 02 0 . 9 9 1 9 4 8 - 0 2 0 .22243E OU 0.2 9209F: 03 0.3164<?F 03 0 .70156E 03 0.93131F. 03 0 .28340E 03 7 0 .16813E 03 0 .37425E 02 C . 1 8 4 7 8 F - 0 1 0 .25541E 00 0 .29214F 03 0 . 3 1 o 5 4 f 03 0 .70161E 03 0 . 9 3 1 3 6 F 03 0 .28481F 03 ' 8 0 .16813E C3 C.37425E C¿ C.27037F.-01 0 .29642E 00 0 .29214F 03 0.31t>5^f" 03 0 .701611 : 03 0 . 9 3 1 3 6 E 03 0 .28580F 03 
9 0 . 1 6 8 1 3 t 03 0 .37425E 02 0 . 3 5 5 9 5 E - 0 1 0 .35411E 00 0 .29214F 03 0 .31&54F 03 O . T O l ö l E 03 0 .S3136F 03 0 .28580F 03 10 0 .16813E 03 0 .37425E 02 0 . 4 4 1 5 4 F - 0 1 0 .40201Ê 00 0.29214F: 03 0 . 3 Í 6 5 4 E 03 0 .70161E 03 0 .93136E 03 0 .28580F 03 
PRESSURE CROP 2 . 7 9 6 3 6 BAR INLHT 2 . 0 2 9 2 3 CHANNEL 0 . 7 6 7 1 3 RISERS 0 . 0 FPICTICN 2 . 5 6 7 8 8 GRAVITY 0 . 1 8 6 3 8 SPACE ACCEL. 0 . 0 4 2 1 0 
CHANNEL 4 I FCW F l Q VF UUR TICL AVTF TMAXF TL 1 0 .16477E 03 0 .36676E 0 2 - 0 . 3 3 C 5 6 E - 0 1 O.C 0 .29184E 03 0 . 3 1 5 7 5 E 03 0 .69311E 03 0 .91827E 03 0 .27632E 03 
2 0 .16477E 03 0 .36676E 0 2 - 0 . 2 4 6 7 6 F - 01 0 . 5 5 4 2 9 Ï - C 1 0 .29211E 03 0 .31602E 03 0 .69339Ê 03 0 . 9 1 8 5 4 E 03 0 .27765E 03 3 0 .16477E 03 0 .36676E 0 2 - 0 . 1 6 2 9 8 Γ - 0 1 0.1C4555 CC 0 .29211F 03 0 .31602E 03 0 .69339E 03 0 .91854E 03 0 .27899E 03 4 0 . 1 6 4 7 7 6 03 0 .36676E 0 2 - O . 7 9 L 9 5 E - 0 2 0 .14723Ξ 00 0 .29207Έ 03 0 .31597E 03 0 .69334E 03 0 .91850E 03 0 .28036E 03 
5 0 .16477E 03 0 .36676F 02 0 . 4 5 8 3 3 E - 0 3 0.184C8E 00 0 .29200E 03 0 .31590E 03 0 .69327E 03 0 .91Ò43E 03 0 .28180E 03 
6 0 .16477E 03 0 .36676E C2 0 . 6 8 3 6 5 E - 0 2 0 .21852F 00 U.29204E 03 0 .31595E 03 0 .69332E 03 0 .91847E 03 0 .28321E 03 
7 0 .16477E 03 0 .26676E 02 0 . 1 7 2 1 5 E - 0 1 0 .24987E 00 0 .29204E 03 0 .31595E 03 0 .69332E 03 0 .91847E 03 0.2R463E 03 
8 0 . 1 6 4 7 7 E 03 Û.36676E 02 0 . 2 5 5 9 4 F - 0 1 0.2d554fc 00 0 .29211E 03 0 . 3 1 6 0 2 E 03 0 . 6 9 3 3 9 F 03 0 .91854E 03 0 .28580E 03 
9 0 .16477E 03 0 .26676E C2 0 . 3 3 9 7 2 F - 0 1 C.344C2E CO 0 . 2 9 2 U E 03 0 .31602E 02 0 .69339E 03 0 .91854E 03 0 .28580E 03 
10 0 . 1 6 4 Ï 7 E 03 0 .36676E 02 0 . 4 2 3 5 0 F - 0 1 0 .39262F 00 0 . 2 9 2 1 1 E 03 0 . 3 1 6 0 2 F 03 0 .69339E 03 0 .91854E 03 0 .28580E 03 
FRESSURE CBOf 2 . 7 9 6 0 8 BAR 
INLET 2 . 0 3 3 7 7 CHANNEL 0 . 7 6 2 3 2 RISERS - 0 . 0 0 0 0 0 
FRICTICN 2 . 5 6 8 1 0 GRAVITY 0 . 1 8 7 3 8 SPACE ACCEL. 0 .04060 
CHANNEL 5 
r-o 
I FCW FI Q VF 
1 0 .12778E 03 0 .28443E 0 2 - 0 . 3 5 0 4 2 E - O i 0 . 0 2 0 .12778E 03 0 .28443E 0 2 - 0 . 2 8 6 5 Œ - 0 1 0 . 0 
3 0 . 1 2 7 1 8 E C3 0 .28443E 0 2 - C . 2 2 2 5 7 E - O l O.C 4 0 . 1 2 7 7 8 E 03 0 .28443E 0 2 - 0 . 1 5 8 6 5 E - O l 0 .40498E-5 0 . 1 2 7 7 8 t 03 0 .28443E 0 2 - 0 . 9 4 7 30E-02 0.75C33E-6 0 . 1 2 7 7 8 E 03 0 .28443E C2-0 .3C8C9E-02 0 .10687E 7 0 .12778E C3 0 .28443E C2 0 . 3 3 1 1 3 E - 0 2 0 .13821E 0 . 1 2 7 7 8 E 03 0 .28443E 02 C .97043E-02 0 .16722E 0 . 1 2 7 7 8 E 03 0 .28443E 02 0 . 1 6 C 9 7 E - 0 1 0.2C319E 
10 0 . 12778E C3 0 .28443E 02 0 . 2 2 4 8 9 E - 0 1 0 .26097E 
TSUR 
0 .28763E 03 0 .2 8946E 03 0 .29130E 03 
Ol 0 . 2 9 1 6 3 E 03 Ol 0 . 2 9152E 03 00 0 .29152E 03 00 0 .29161E 03 00 0 .29161E 03 00 0 .29172E 03 00 0 .29172E 03 
T1CL 0 . 3 0 6 1 7 E 0 . 3 0 8 0 0 E 0 .30984E 0 .31017E 0 .31006E 0 . 3 1006E 0 .31015E 0 .31015E 0 . 3 1 0 2 6 E 0 . 3 1 0 26E 
03 03 03 03 03 03 03 0 3 03 03 
AVTF .59882E •60065E .60249E ,60282E .60272 E •60271E .60280E ■60280E •60291E .60291E 
03 O 03 O 03 03 03 03 03 03 03 
03 O 
TMAXF TL 
.77343E 03 0 .27575E 03 .77526E 03 0 .27758E 03 .77710E 03 0 .27942E 03 .77743E 03 0 .28049E 03 •77733E 03 0 .28162E 03 .77732E 03 0 .28275E 03 .77741E 03 0 .28385E 03 .77741E 03 0 .28496E 03 .77752E 03 0 .28580E 03 .77752E 03 0 .28580E 03 




Τ I FE 
PRESS 
THF 0 .5153E C5 0 .6047E 05 0 .5052E 05 0 .4936E C5 0 .3848E 05 
C.5C TOTAL FLOW 7 0 . 0 0 0 HINLET 5272.42LT/SEC PRESS.DROP 2 . 6 5 1 0 1200.CO TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF 0 .2040E 00 0 .2830E 00 0 .1955E CO 0 .1827E CO 0 . 8 2 6 7 E - 0 1 
XOUT 0 . 4 6 4 7E-01 0 . 6 4 1 7 E - 0 1 0 . 4 4 4 7 E - C 1 0 . 4 3 5 1 E - C 1 0 . 2 1 1 5 E - 0 1 
VINLET 0.2949E 0.2872E 0.2948E 03 0 .2949E 03 0.2985E 03 
C3 C3 
PDROP 0 .2693E Cl 0 .2636E Ol 0 .2693E Ol 0 .263 9E Ol 0 .2637E Ol 
CHECK 0 . 3 2 3 2 E - 0 1 0 . 5 4 5 7 E - 0 3 0 . 3 1 8 7 E - 0 1 0 . 4 3 3 8 E - 0 2 0 . 2 6 7 8 E - 0 2 
AFT 0 . 7 0 9 6 E 03 0 . 7 8 3 6 E 03 0 . 7 0 1 4 E 03 0 . 6 9 3 1 E 03 0 . 6 0 2 0 E 03 
T FM ΑΧ 0 .9444E 03 0 . 1 0 5 9 E 04 0 .9312E 03 0 . 9 1 8 3 E 03 0 .7774E 03 
TCMAX 0 .3172E 03 0 .3217E 0 .3167E 0 .3167E 
03 03 03 
0 .3102E 03 
FIMAX 0.3883E 0.4487E 0.3808E 0.3685E 0.2905E 
02 02 02 02 02 
Τ I FE PRESS 
THF 0 .5136E 05 0 .6042E 05 0 .5022E C5 0 .4947E 05 0 .3836E C5 
1 .00 TOTAL FLOW 7C.OO0 HINLET 5137.23LT/SEC PRESS.DROP 2 . 5 4 8 8 12C0.C0 TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF 0 .2025E 00 0 .2868E 00 0 .1899E 00 0 .1817E 00 C . 7 7 3 7 E - 0 1 
XOUT 0 .4495E- Cl 0 . 6 6 6 4 E - C 1 0 . 4 3 6 1 E - C 1 0 . 4 0 7 8 E - 0 1 0 . 169 7E-C1 




PDROP 0.2537E 01 CHECK 0 . 4 5 9 1 E - 0 3 0 .2535E 01 - 0 . 4 3 5 6 E - 0 3 0 .2481E 01 - 0 . 2 9 4 7 E - 0 1 0 .2 593E 01 0 .253 CE Cl 0 .3058 E-Ol 0 . 6 H 7 E - 0 4 
AFT 0 . 7 0 9 5 E 03 0 . 7 8 3 3 E 03 0 . 7 0 1 2 E 03 0 . 6 9 3 0 E 03 0 .É019E 03 
Τ FM ΑΧ 0 .9442E 03 0 .1059E 04 0 . 9 3 H E 03 0 .9182E 03 0 .7772E 03 
TCI A Χ 0 .3171E 0.3217E 0 .3170F 0 .3162E 03 0 .3102E 03 
03 03 03 
FIMAX 0.3818E 0.4483E 0.3736E 0.3751E 0.2877E 
02 02 02 02 02 ro 
TIKE PRESS 
THF 0 .5131E 05 0 .6036E 05 0 . 5 0 3 0 t 05 0 .4916E 05 0 .3834E 05 
1.50 TOTAL FLOW 7C.000 HINLET 5002.C4LT/SEC PRESS.DROP 2 . 4 1 0 0 1200.CO TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF 0 .2106E 00 C.2945E CO 0 .2036E CO 0 .1872E 00 0 . 6 0 6 1 E - 0 1 
XOUT 0 . 4 5 5 7 E - 0 1 0 . 6 9 2 3 E - C 1 0 . 4 3 3 5 E - 0 1 C .4227E-C1 C . 1 4 4 9 E - C l 
VINLET 0.2789E 0.2745E 0.2787E 03 0.2783E C3 0.2872E C3 
C3 
C3 
PDRCP CHECK 0 .2434E Ol - 0 . 1 5 5 2 E - 0 2 0 .2435E Cl - 0 . 9 2 1 7 E - 0 3 0 . 2 4 3 3 E Ol - 0 . 2 8 3 2 E - 0 2 0 .2381E Ol - 0 . 3 1 1 5 E - 0 1 0 .2439E Ol 0 . 1 7 6 1 E - 0 2 
AFT 
0 . 7 0 9 3 F 0 .7831E 0 . 7 0 1 0 E 0 . 6 9 2 8 E 0 . 6 0 17 E 
03 03 03 03 03 
TFMAX 
0 .9440E 0 .1059E 0 .9309E 0 . 9 1 8 0 E 0 . 7 7 7 1 E 
03 04 03 03 03 
TCMAX 
0 .3170E 0 .3216E 0 .3165E 0 .3165E 0 .3104F 
03 03 03 03 03 
FIMAX 
0.3810E 0.4479E 0.3734E 0 . 3658E 0 . 2 8 7 Œ 
02 02 02 02 02 
TIKE PRESS 
THF 0 .5125E 0 . 6 0 3 1 t 0 .5025E 0 .4924E 0 . 3 8 2 2 F 
2 . 0 0 TOTAL FLOW 7 0 . 0 0 0 HINLET 
C5 05 C5 C5 05 
AVF 0.2-163E 0.3O06E 0.2.120E 0.2O37E 
4866.65LT/SEC PRESS.DROP 2 . 3 1 4 8 
1200.CO TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
00 00 00 00 
C.5806E-01 
XOUT 0 . 4 7 7 5 E - 0 1 0 . 7 2 0 2 E - 0 1 C . 4 5 9 9 E - 0 1 0 . 4 3 4 5 E - 0 1 0 . 1293E-C1 
VINLET 0.2714E 0.2667E 0.2715E 0.2709E 0.2788E 
03 03 C3 03 C3 
PDROP 0 .2317E 0 .2318E 0 .2316E 0 .2313E 0 . 2 3 1 7E 
CHECK Ol 0 . 5 0 6 0 E - 0 4 Ol 0 . 1 5 1 0 E - 0 3 Cl - 0 . 4 199E-03 01 - 0 . 2 2 0 2 E - 0 2 Ol 0 . 2 5 4 6 E - 0 3 
AFT 0 . 7 0 9 1 E 03 0 . 7 8 2 9 E 03 0 . 7 0 0 8 E 03 0 . 6 9 2 6 E 03 0 . 6 0 1 6 E 03 
TFMAX 0 .9438E 03 0 . 1 0 5 9 E 04 0 .9307E 03 0 .9178E 03 0 .7770E 03 
TCMAX 0 .3173E 03 0 .3216E 03 0 .3164E 03 0 .3159E 03 0 .3105E 03 
F IMAX 0 . 3 804E 02 0.4475E 02 0.3729E 02 0.3655E 02 0.2858E 02 
CHANNEL 
I FCW 
1 0 . 1 7 1 4 9 E 
2 0 . 1 7 1 4 9 E 
3 0 . 1 7 1 4 9 E 
4 0 . 1 7 1 4 9 E 
5 0 . 1 7 1 4 9 E 
6 C . 1 7 1 4 9 E 
7 0 . 1 7 1 4 9 E 
8 0 . 1 7 1 4 9 E 
9 0 . 1 7 1 4 9 E 












I N L E T 
F R I C T I O N 
CHANNEL 2 
I FCW 
1 0 . 2 0 1 7 6 E 
2 0 . 2 0 1 7 6 t 
3 0 . 2 0 Π 6 Ε 
4 0 . 2 C 1 7 6 E 
5 0 . 2 0 1 7 6 E 6 0 . 2 0 Π 6 Ε 7 0 . 2 0 1 7 6 E 
8 0 . 2 0 1 7 6 E 
9 0 . 2 0 1 7 6 E 
10 0 . 2 0 1 7 6 E 
; 
F I 
0 . 3 7 9 5 4 E 
0 . 3 8 0 3 6 E 
C . 2 8 C 3 6 E 
0 . 3 8 0 2 5 E 
C . 2 8 0 3 6 E 
C . 3 8 C 2 6 E 
C . 3 8 C 2 9 E 
0 . 3 8 0 3 6 E 
C . 2 8 C 3 6 E 
C . 3 8 0 3 6 E 
Q 
0 2 - 0 . 3 7 5 É 7 F -
0 2 - 0 . 2 7 9 8 1 F -
C 2 - 0 . 1 8 4 1 3 6 -
0 2 - C . 8 8 8 C 9 E -
0 2 0 . 6 2 3 C 4 F -
02 0 . 1 C C 9 6 6 -
C2 0 . 1 9 5 3 8 F -
0 2 0 . 2 8 9 7 2 6 -
0 2 0 . 3 8 3 7 6 6 -
0 2 0 . 4 7 7 5 3 F -
2 . 3 1 7 2 9 BAR 
L . 6 4 4 9 0 














1 0 . 1 6 8 1 3 E 
2 0 . 1 6 6 1 3 E 
3 0 . 1 6 6 1 3 E 
4 0 . 1 6 8 1 3 E 
5 0 . 1 6 8 1 3 E 
6 0 . 1 6 8 1 3 E 
7 0 . 1 6 8 1 3 E 
8 0 . 1 6 8 1 3 E 
9 0 . 1 6 6 1 3 E 
1 0 0 . 1 6 8 1 3 E 
J 
F I 
0 . 4 4 7 4 9 E 
0 . 4 4 7 4 9 E 
0 . 4 4 7 4 9 E 
0 . 4 4 7 4 7 E 
0 . 4 4 7 3 5 E C . 4 4 7 4 9 E C . 4 4 7 4 9 E 
0 . 4 4 7 4 9 E 
0 . 4 4 7 4 9 E 




0 2 - C . 2 9 9 19E-
0 2 - 0 . 1 8 4 5 5 F -
C 2 - 0 . 7 0 3 6 5 t -
C2 0 . 4 3 3 8 2 1 -
C2 0 . 1 5 f a 7 1 F -02 C . 2 6 9 6 7 f -0 2 0 . 3 8 2 7 3 F -
02 0 . 4 9 5 4 8 6 -
0 2 0 . 6 0 7 9 6 6 = 
0 2 0 . 7 2 0 2 0 Γ -
2 . 3 1 7 7 8 BAR 
. . 5 É 6 C 9 












I N L E T 
F R I C T I O N 
F I 
0 . 3 7 ¿ 1 5 E 
C . 3 7 291E 
C . 2 7 2 9 1 E 
C . 3 7 2 8 1 E 
0 . 3 7 2 8 1 E 
C . 3 7 2 9 2 E 
0 . 2 7 2 9 1 E 
0 . 3 7 291E 
C . 2 7 2 9 1 E 
0 . 2 7 2 9 IE 
CHANNFL 
GR A V Ι Τ Y 
Q 0 2 - G . 37 6 2 I f -
0 2 - 0 . 2 8 2 C 2 F -
0 2 - C . 1 8 8 1 4 F -
0 2 - 0 . 9 4 5 6 6 6 -
0 2 - 0 . 1 2 6 9 0 6 -
C2 C . 9 1 7 3 C E -
02 0 . 1 8 4 3 3 F -
0 2 C . 2 7 6 4 7 F -
02 C . 3 6 8 3 6 F -
02 0 . 4 5 9 8 6 E -
2 . 3 1 5 6 5 BAR 
1 . 6 4 6 6 2 
2 . C 9 3 7 3 
CHANNHL 
GR A V I T Y 
O l 
O l 










0 . 0 
0 . 6 2 5 9 1 E -
G . 1 1 7 C 2 F 
0 . 1 6 4 7 7 E 
0 . 2 0 5 4 4 6 
0 . 2 4 1 9 7 F , 
0 . 2 7 592F 
U . 3 C 6 7 3 E 
0 . 3 6 8 7 7 6 
0 . 4 1 7 9 5 E 
3 . 6 7 2 3 9 
0 . 1 S 3 6 3 
Ol O l 
•02 
02 
•O l • O l ■Ol 
• O l 
• O l 
■Ol 
VF 
0 . 7 3 8 2 3 6 -
0 . 1 3 6 4 6 E 
0 . 1 9 C 2 9 E 
0 . 2 3 5 9 9 E 
0 . 2 7 7 0 9 t 0 . 3 1 3 4 4 E 0 . 3 6 7806 
0 . 4 2 59ÖE 
0 . 4 7 2 9 6 E 
0 . 5 1 1 7 0 c 
0 . 7 3 L 6 9 













0 . 6 1 4 3 3 6 -
0 . 1 1 4 9 6 6 
0 . 1 6 1 9 8 E 
0 . 2 C 2 C 2 E 
0 . 2 3 7 7 7 E 
0 . 2 7 1 1 9 6 
0 . 3 C 1 2 6 E 
0 . 3 5 9 8 0 6 
0 . 4 0 9 4 1 E 
0 . 6 6 9 C 3 



























0 . 2 9 2 5 1 6 03 
0 . 2 9 2 1 7 F 0 3 
0 . 2 9 2 1 7 E 0 3 
0 . 2 9 2 1 7 F 03 
0 . 2 9 2 1 1 E 0 3 
0 . 2 9 2 1 1 F 03 
0 . 2 9 2 1 7 6 0 3 
0 . 2 9 2 1 7 F 0 3 
0 . 2 9 2 1 7 g 0 3 
0 . 2 9 2 1 7 E 0 3 
RISERS 
SPAC F , 
I S UR 
0 . 2 9 2 4 3 E 03 
0 . 2 9243E 0 3 
0 . 2 9 2 4 3 F 0 3 
0 . 2 9 2 3 9 6 03 
0 . 2 9.24.3E 03 0 . 2 9 2 4 3 E 03 0 . 2 9 2 4 3 6 ' 0 3 
0 . 2 9 2 4 3 F 0 3 
0 . 2 9243F: 0 3 




0 . 2 9 2 1 5 F 03 
0 . 2 9 2 1 4 F 03 
0 . 2 9 2 1 4 F 03 
0 . 2 9 2 1 4 F 03 
0 . 2 9 2 0 7 F 0 3 
0 . 2 9 2 0 7 F 03 
0 . 2 9 2 1 4 F 0 3 
0 . 2 9 2 1 4 F 0 3 
0 . 2 9 2 1 4 F 03 
0 . 2 9 2 1 4 E 03 
RISERS 
SPACE t 
T I C L 
0 . 3 17 29H 
0 . 3 1 6 9 6 E 0 . 3 i 6 9 ü E 
0 . 3 1 6 9 5 F . 
0 . 3 1 6 9 0 E 
0 . 3 1 6 9 0 E 
0 . 3 1 6 9 6 E 
0 . 3 1 6 9 6 E 
0 . 3 1 6 9 6 Γ : 
0 . 3 1 6 9 6 F 
RCCEL. 
T I C L 
0 . 3 2 1 6 0 F 
0 . 3 2 1 6 0 F 
0 . 3 2 1 6 0 F 
0 . 3 2 1 5 6 F 
0 . 3 2 1 5 9 F 0 . 3 2 1 6 0 F 
0 . 3 2 1 6 0 F 
0 . 3 2 1 6 0 6 
0 . 3 2 1 6 0 P . 
0 . 3 2 1 6 0 Γ 
6CCEL . 
T I C L 
0 . 3 1644F 
0 . 3 1 O 4 4 E 
0 . 3 1 6 4 4 E 
0 . 3 1 6 4 4 F 
0 . 3 1 6 3 6 F 
0 . 3 1 6 3 8 6 
0 . 3 1 6 4 4 E 
0 . 3 1 6 4 4 6 
0 . 3 1 6 4 4 F 






































0 . 7 0 9 4 9 E 
0 . 7 0 9 0 7 E 
0 . 7 0 9 C 6 E 
0 . 7 0 9 0 0 E 
0 . 7 0 9 0 0 E 
0 . 7 0 8 9 7 6 
0 . 7 0 9 0 3 E 
0 . 7 0 9 0 6 E 
0 . 7 0 9 0 6 E 
0 . 7 0 9 0 6 E 
. 0 0 0 0 0 
. 0 3 8 4 2 
AVTF 
0 . 7 8 2 9 0 E 
0 . 7 8 2 9 0 6 
0 . 7 8 2 9 0 E 
0 . 7 8 2 8 6 E 0 . 7 8 2 8 5 E 0 . 7 8 2 9 0 E 
0 . 7 8 2 9 0 E 
0 . 7 8 2 9 0 E 
0 . 7 8 2 9 0 E 
0 . 7 8 2 9 0 E 
. 0 0 0 0 0 
. 0 5 3 6 5 
AVTF 
0 . 7 0 0 9 4 6 
0 . 7 0 0 866 
0 . 7 0 0 8 6 E 
0 . 7 0 0 8 1 6 
0 . 7 0 0 7 5 6 
0 . 7 0 0 8 I E 
0 . 7 0 0 8 6 E 
0 . 7 0 0 8 6 E 
0 . 7 0 0 8 6 6 
0 . 7 0 0 6 6 E 
.0 











0 3 0 3 
0 3 
















0 . 9 4 3 8 4 F 
0 . 9 4 3 4 1 E 
0 . 9 4 3 4 1 6 
0 . 9 4 3 3 5 E 
0 . 9 4 3 3 5 F 
0 . 9 4 3 3 1 F 
0 . 9 4 3 3 7 E 
0 . 9 4 3 4 1 F 
0 . 9 4 3 4 1 E 
0 . 9 4 3 4 1 E 
TMAXF 
0 . 1 0 5 8 6 F 
0 . 1 0 5 8 6 E 
0 . 1 0 5 8 6 F 
0 . 1 0 5 8 6 E 0 . 1 0 5 8 5 F 0 . 1 0 5 8 6 F 
0 . 1 0 5 8 6 E 
0 . 1 0 5 8 6 E 
0 . 1 0 5 R 6 E 
0 . 1 0 5 8 6 E 
TMAXF 
0 . 9 3 0 6 9 E 
0 . 9 3 0 6 1 E 
0 . 9 3 0 6 1 E 
0 . 9 3 0 5 6 E 
0 . 9 3 0 50F 
0 . 9 3 0 5 6 E 
0 . 9 3 0 6 1 E 
0 . 9 3 0 6 1 F 
0 . 9 3 0 6 1 E 
0 . 9 3 0 6 1 F 
0 3 



























0 . 2 7 5 0 2 E 
0 . 2 7 6 5 4 E 0 . 2 7 8 0 6 F 
0 . 2 7 9 5 9 E 
0 . 2 8 1 1 7 E 
0 . 2 8 2 7 6 F 
0 . 2 8 4 3 2 E 
0 . 2 8 5 8 0 F 
0 . 2 8 5 8 0 E 
0 . 2 8 5 8 0 E 
TL 
0 . 2 7 5 7 3 E 
0 . 2 7 7 5 5 E 
0 . 2 7 9 3 9 E 
0 . 2 8 1 2 7 E 0 . 2 8 3 1 2 F 0 . 2 8499E 
0 . 2 8 5 8 0 E 
0 . 2 8 5 8 0 E 
0 . 2 8 5 8 0 E 
0 . 2 8 5 8 0 F 
TL 
0 . 2 7 5 0 1 E 
0 . 2 7 6 5 0 F 
0 . 2 7 7 9 9 E 
0 . 2 7 9 4 9 F 
0 . 2 8 1 0 6 E 
0 . 2 8 2 6 3 E 
0 . 2 8 4 1 7 E 
0 . 2 8 5 7 2 E 0 . 2 8 5 8 0 F 






























I PCW FI VF 1SUR T I C L AVTF TMAXF TL 
1 0 .16477E 02 0 .36453E 0 2 - 0 . 3 7 6 5 2 E - 0 1 0 . 0 0 .29182E 03 0 . 3 1 5 6 2 E 03 0 .69238E 03 0 .91754E 03 0 
Ζ 0 .16477Ε 02 0 .36547Ε 0 2 - 0 . 2 8 3 6 5 Ε - 0 1 0 . 5 9 7 1 1 Ε - 0 1 0 .29210Ε 03 0 . 3 1 5 9 3 Ε 03 0 .69265Ε 03 0 .91781Ε 03 0 3 0 .16477Ε C2 0 .36545Ε 02 - 0 . 1 9 1 1 2 Ε - 0 1 O . IUOOE 00 0 .29210E 03 0 .31593E 03 0 .69265E 03 0 .91781E 03 O 4 0 .16477E 02 0 .36536E 0 2 - 0 . 9 9 4 C O E - 0 2 0 .15557E 00 0 .29210E 03 0 .31592E 03 0 .69261E 03 0 .91776E 03 O 5 0 .16477E 02 0 .36533E 0 2 - 0 . 8 6 6 β 5 Ε - 0 3 0 .19307Ε 00 0 .29204Ε 03 0 .31585Ε 03 0 .69254Ε 03 0 . 9 1 7 7 0 Ε 03 O 6 0 .16477Ε 02 0 .36544Ε C2 0 . 8 1 1 1 2 E - 0 2 0 .22687E 00 0 .29204E 03 0 . 3 1 5 8 6 E 03 0 .69259E 03 0 .91774E 03 O 7 0 .16477E 02 C.36532E 02 0 . 1 7 0 0 7 E - 0 1 0 .25884E 00 0 .29210E 03 0 .31592E 03 0 .69259E 03 0 .91774E 03 O 8 0 .16477E 02 0 .36545E 02 C . 2 5 8 4 4 E - 0 1 0.28797E OC 0 .29210E 03 0 .31593E 0 3 0 .69265E 03 0 .91781E 03 O 9 0 . 1 6 4 7 7 E 02 0 .36545E 02 0 . 3 4 6 5 3 E - 0 1 0.34681E 00 0 .29210E 03 0 .31593E 03 0 .69265E 03 0 .91781E 03 O 10 0 .16477E 02 0 .36545E C2 0 . 4 3 4 4 9 E - 0 1 0 .39688E 00 0 .29210E 03 0 .31593E 03 0 .69265E 03 0 .91781E 03 O 
27500E 27649E .27800E 27953E 2 8 U I E .28269E .284216 ,2 8572E .28580E .28580E 
03 03 03 03 03 03 03 03 03 03 
PRESSURE CROP 
INLET FRICTION 
2 . 3 1 2 6 5 






6 7 2 9 8 
1 8 6 2 5 
RISERS 
SPACE ACCEL. 
- 0 . 0 0 0 0 0 
0 . 0 3 8 6 6 
CHANNEL 5 I FCW FI Q 1 0 .12778E 02 0 .28267E 02 -0 .381C2E 2 0 .12718E 02 C.28419E 0 2 - 0 . 3 4 9 2 6 E 3 0 .12778E 02 0 .28579E 0 2 - 0 . 3 1 8 9 9 E 4 0 .12778E 02 0 .28500E 0 2 - 0 . 2 9 0 1 7 E 5 0 .12778E 02 C.28154E 0 2 - 0 . 2 2 1 2 5 E 6 0 .12778E 02 0 .28314E 0 2 - 0 . 1 5 1 6 7 E 7 0 . 1 2 7 7 8 E 02 C . Í 8 3 4 6 E 0 2 - 0 . 8 1 8 8 5 E 8 0 .12778E 02 0 .28344E O 2 - 0 . U 8 5 6 E 9 0 .12778E 02 0 .28349E 02 0 .58515E 10 0 .12778E 02 0 .28341E 02 0 .12928E 
FRESSURE CROP 2 . 3 1 6 9 9 BAR INLET 1 . 7 3 6 8 7 CHANNEL FRICTICN 2 . 0 8 8 2 8 GRAVITY 
01 O.C 01 0 . 0 
VF 
01 01 
- 0 2 
0 .0 0.0 01 0 .0 01 0 .44223E' 0.82041E· 02 0 .11724E 02 0.152C8E 01 0 .18500E 
0 .58012 0 . 2 1 6 3 4 
TSUR 0 .2 8762E 03 0 .28860E 03 0 .2 8954E 03 0 .29033 F. 03 0 .29214E 03 •01 0 .29164E 03 •01 0 .29156E 03 00 0 .29157E 03 00 0 .29168E 03 00 0 . 2 9 1 7 2 F 03 
TICL 0 . 3 0 6 0 8 E 03 0 0 .30716E 0 3 0 0 .30820E 0 3 0 0 .30894E 0 3 0 0 .31052E 03 0 0 . 3 1 0 1 0 E 03 0 0 .31003E 03 0 0 .31005E 03 0 0 .31016E 03 0 0 .31019E 03 0 
AVTF .59825E .60008E .60191E .60225E .60215E .60214E .602236 .60223E .60235E •60235E 
TMAXF 03 0 .77286E 03 0 .77469E 03 0 .77653E 03 0 .77686E 03 0 .77676E 03 0 .77675E 03 0 .77684E 03 0 .77684F 03 0 . 7 7 6 9 6 F 03 0 .77696E 
03 03 03 03 03 03 03 03 0 03 0 03 0 
TL .27487E .27578E ,276651 .27748E 27946E ,2 806 IE ,28182F .28304E .28421E .28537E 
03 03 03 03 03 03 03 03 03 03 
tv 
Ui 
RISERS SPACE ACCEL, ­0 .00000 0.0 1237 
TIKE PRESS 
THF 0 .5119E 05 0 .6026E 05 0 .5019E 05 0 .4918E 05 0 .3818E 05 
2 . 5 0 TOTAL FLOW 4731.66LT/SEC PRESS.DROP 2 . 1 9 9 3 
7 0 . 0 0 0 HINLET 12C0.C0 TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF 0 .2218E 00 0 .3070E 00 0 .2173E CO 0 .2128E 00 0 . 5 9 8 0 E - 0 1 
XOLT 0 . 5 0 0 6 E - 0 1 0 . 7 5 1 0 E - 0 1 0 . 4 8 2 5 E - C 1 0 . 4 6 4 5 E - 0 1 0 . 1 1 9 0 E - 0 1 
VINLET 0.2635E 0.2588E C.2637E 03 0 .2637E 03 0 .2708E 03 
03 
03 
CHECK AFT TFMAX TCMAX FIMAX - 0 . 2 0 5 9 E - 0 4 0 . 7 0 8 9 E 03 0 .9437E 03 0 .3176E 03 0.3800E 02 
0 . 4 7 3 0 E - 0 4 0 .7827E 03 0 .1058E 04 0 .3216E 03 0.4471E 02 0 . 2 8 3 9 E - 0 4 0 .7007E 03 0 .9305E 03 0 .3167E 03 0.3726E 02 0 .2198E 01 - 0 . 5 0 2 8 E - 0 3 0 . 6 9 2 4 E 03 0 .9176E 03 0 .3159E 03 0.3651E 02 0 .2201E 01 - 0 . 8 5 9 2 E - 0 4 0 . 6 0 1 5 E 03 0 .7768E 03 0 .3102E 03 0.2849E 02 
PDRCP 0.2202E Cl 0.2201E 01 0.2201E Cl 
TIME 3 . 0 0 TOTAL FLOW 4596.47LT/SEC PRESS.DROP 2 . 1 0 4 0 
PRESS 7 0 . 0 0 0 HINLET 1200.CO TI NILE T 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
PDROF CHECK 0 .2088E 01 - 0 . 4 3 8 6 F - 0 2 0 .2092F 01 0 . 8 6 3 7 E - 0 4 0 .2149E 01 0 . 3 2 9 0 E - 0 1 0 .2091E 01 - 0 . 7 1 5 1 E - 0 5 0 .2 090E 01 - 0 . 3 1 5 9 E - 0 4 
THF 
0 .5118E 0 .6021E 0 .5027E 0 .4913E 0 . 3 8 IOE 
05 05 05 05 05 
AVF 
0 .2532E 0 .3136E 0 .2273E 0 .2185E 0 .6163E-
00 00 CO CO •01 
XOUT 
0 . 5 1 8 6 E - C 1 0 . 7 8 4 1 E - 0 1 0 . 4 9 6 3 E - C 1 C.4888E-C1 0 . 1 1 1 8 E - C 1 
VINLET 
0 . 2 524E 0 . 2 512E 0 .2562E 0 . 2 563E 0.2630E 
03 03 03 03 03 
AFT 
0 . 7 0 8 7 E 0 . 7 8 2 5 E 0.70O5E 0 . 6 9 2 3 E 
0 . 6 0 1 3 E 
03 03 03 03 
03 
TFMAX 
0 .9435F 0 .1058E 0 . 9 303E 0 . 9 1 7 5 E 
0 . 7 7 6 7E 
03 04 03 03 
03 
TCMAX 
0 .3170E 0.3215E 0.3166E 0 .3162E 
0 .3102E 
03 03 03 03 
03 
FIMAX 
0 . 3 805E 0 . 4467E 0.3798E 0 . 3 6 4 8E 
0.2840E 
02 02 02 02 
02 
TIME PRESS 
THF 0 .5114E 05 0 . 6 0 1 6 6 05 0 .5013E 05 0 .4922E 05 0 .3802E 05 
3 . 5 0 TOTAL FLOW 7 0 . 0 0 0 HINLET 4461.28LT/SEC PRESS.DROP 2 . 0 2 3 8 1200.CO TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF 0 .2730E 00 0 .3201E 00 0 .2578E 00 C.2279E 00 C . 7 2 1 0 E - 0 1 
XOUT C .5966E-C1 0 . 8 1 6 1 E - 0 1 0 . 5 3 2 2 E - C 1 0 . 5 0 1 1 E - 0 1 0 . 1 1 6 3 E - 0 1 
VINLET 0 .2471E 0 .2446E 0 .2465E 0 .249 8E 03 0 .2547E C3 
C3 C3 C3 
PDROP CHECK AFT TFMAX TCMAX FIMAX 0 .1998E 01 - 0 . 1 6 3 5 E - 0 2 0 . 7 0 8 6 E 03 0 . 9 4 3 3 E 03 0 .3170E 03 0.3802E 02 
0 .2001E 01 - 0 . U 3 5 E - 0 3 0 . 7 8 2 3 E 03 0 .1058E 04 0 .3215E 03 0 .4464E 02 0 .1997E Cl - 0 . 3 9 1 9 E - 0 2 0 .7003E 03 0 . 9 3 0 2 E 03 0 .3164E 03 0 .3721E 02 0 .2054E 01 0 . 3 2 2 0 E - 0 1 0 .6921E 03 0 . 9 1 7 3 E 03 0 .3160E 03 0.3715E 02 0 .1998E Cl - 0 . 3 3 2 2 E - 0 2 0 .6012E 03 0 .7766E 03 0 .3101E 03 0 .2828E 02 
TIME PRESS 
THF 0 . 5 1 1 0 t 05 0 . 6 0 1 1 E 05 0 .5009E 05 0 .4908E 05 0 .3798E 05 
4.OC TOTAL FLOW 7 0 . 0 0 0 HINLET 
AVF 0 .2813E CO 0 .3264E 00 0 .2741E 00 0 .2575E CO 0 . 8 6 0 3 E - 0 1 
4326.C9LT/SEC PRESS.DROP 1 .9082 
1200.CO TINLFT 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
XOUT C . 6 4 2 1 E - 0 1 C . 8 4 7 2 E - 0 1 0 . 6 0 5 6 E - 0 1 0 . 5 3 3 6 E - 0 1 0 . 1 5 9 8 E - 0 1 




0 .2490E 03 
PDROP 0 . 1 9 U E 01 0 .1911E 01 0 .1910E 01 C.1906E 01 0 .1908E 01 
CHECK 0 . 1 5 1 7 E - 0 4 0 . 2 6 2 4 E - 0 3 - 0 . 9 129E-Û3 
- 0 . 3 4 8 6 E - 0 2 - 0 . 9 9 9 3 E - 0 3 
AFT 0 . 7 0 8 4 E 03 0 .7821E 03 0 .7002E 03 0 . 6 9 1 9 E 03 0 . 6 0 H E 0 3 
TFMAX 0 . 9 4 3 2 E 03 0 .1058E 04 0 .9300E 03 0 . 9 1 7 2 E 03 0 .7764E 03 
TCMAX 
0 .3169F 03 0 .3215E 03 0 .3164F 03 0 .3158F 03 0 .3101E 03 
FIMAX 0 . 3 799E 02 0 .4460E 02 0 .3718E 02 0 .3643E 02 0 .2825E 02 
CHANNEL I 1 2 3 4 5 6 7 8 9 10 
FCW 0 .34298E 0 . 3 4 2 9 8E 0 .34296E 0 .342SeE 0 .34298E 0 . 3 4 2 9 8E 0 .3429EE 0 .3429ÊE 0 .342S8E 0 .3429EE 
02 02 02 02 
02 02 0 02 0 02 0 02 0 02 0 
F I 
,379906 37912E .37912F .37908E .37904E ■ 37895E .37906E .37912E .37912E .37912E 
0 2 - 0 0 2 - 0 0 2 - 0 02 0 02 0 02 0 02 0 02 0 02 0 02 0 
Q . 3 0 6 2 8E-. 199 03E-. 9 2 2 95E-. 1 3 9 22E-.11965E-.22481E-.32989E-.43444E-. 5 3 849E-. 6 4 2 05E-
0 1 Ol 02 02 Ol Ol Ol Ol Ol Ol 
VF 0 . 6 9 C H E -0.12802E 0 . 17918E 0 . 2 2 32 7E 0.26196E 0 .297266 0.33352E 0.394C0E 0.44295E 0 .483406 
IS Ol 0 .2 92 00 0 . 2 92 00 0 . 2 9 2 00 0 .292 00 0 .2 92 00 0 . 2 92 00 0 .2 92 00 0 . 2 9 2 00 0 . 2 92 00 0 . 2 9 2 
LR 176 03 16E 03 16E 03 146 03 12E 03 166 03 166 03 16c 03 16E 03 16E 03 
T iCL 0 . 3 1 6 9 3 E 0 .31688F 0.31oF,8 6 0 . 3 1 6 8 5 F 0 .31683E 0 . 3 1 6 8 6 6 0 .31687L 0 . 3 1&88F 0 .31688E 0 . 3 1 6 8 8 6 
03 03 03 03 03 03 03 03 03 03 
AVTF .70881E .70839Ê .708396 .70832E .70832E .708296 .70835E ,70 8396 .70839E ,708396 
03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 
TMAXF .94316E .94273E .9427 36 .94267F .94267F .942636 .94269E .94273E .94273E .94273E 
03 0 03 O 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 
TL 27562E 03 27732E 03 ,27903F 03 28077E 03 .28253E 03 28426E 03 28580E 03 28580E 03 28580E 03 28580E 03 
tv o 
FRESSURE CROP 1 .91C67 BAR INLET 1 .29899 CHANNEL 0 . 6 1 1 6 6 FRICTICN 1.7C029 GRAVITY 0 . 1 7 0 2 1 RISERS SPACE ACCEL. ­ 0 . 0 0 0 0 0 0 .04017 
CHANNEL I 1 2 3 4 5 6 7 8 9 10 
2 FCW 0 .40351E 0 . 4 0 3 5 1 E 0.4C3S1E 0 .40351E 0 .40351E 0 . 4 0 3 5 1 E 0 . 4 0 3 5 IE 0 .40351E 0 .40351E 0 .40351E 
C2 C2 C2 02 C2 C2 C2 C2 02 C2 
F I 
.44602E ■44602E .44602E ■44596E .44 593E .44602E ■44602E .44602E 44602E .44602E 
0 2 ­ 0 0 2 ­ 0 
C 2 ­ 0 02 C 02 02 C2 02 02 02 
Q .28598E-.158356-.313 476-.95084E-• 22C99E-.346 95F-.47249E-.59769E-. 7 2 2 57F» .84717E-
0 1 O 0 1 o 
02 O 02 O 01 O 0 1 O 0 1 O 0 1 o 0 1 C 0 1 o 
VF .807496-. 14817E .2C5346 . 25386F .296576 .34404E .412696 .46659E .51CC3E .545806 
01 00 CC 00 00 00 00 00 CO 00 
TSLR 0 . 2 9 2 4 3 6 0 .2 9243 F 0 .29243F 0 .29241F 0 .2 9243E 0 .2 9243E 0 .29243E 0 .29243 F 0 . 2 9 2 4 3 6 0 .2 9243 F 
TICL 03 0 .32150F 03 03 0 .32150F 03 03 0 . 3 2 1 5 0 6 03 03 0 . 3 2 1 4 8 6 03 03 0 . 3 2 1 4 9 6 03 03 0 . 3 2 1 5 0 F 03 03 0 .32150F 03 03 0 . 3 2 1 5 0 6 03 03 0 .32150E 03 03 0 .32150E 03 
AVTF TMAXF TL 
0 . 7 8 2 1 0 6 03 0 . 1 0 5 7 8 F 04 0 .27594E 03 0 . 7 8 2 1 0 E 03 0 .10578E 04 0 .27797E 03 0 .78210E 03 0 .10578E 04 0 .28002E 03 0 .78206Ê 03 0 .10578E 04 0 .28210E 03 0 .78205E 03 0 . 1 0 5 7 7 F 04 0 .28417E 03 0 .78210E 03 0 .10578E 04 0 .28580E 03 0 .78210E 03 0 .10578E 04 0 .28580E 03 
0 .78210E 03 0 . 1 0 5 7 8 E 04 0 .28580E 03 0 .78210E 03 0 . 1 0 5 7 8 E 04 0 .28580E 03 0 .78210E 03 0 . 1 0 5 7 8 E 04 0 .28580E 03 
FRESSURE CROP 1 . 9 1 1 4 5 BAR 




1 0 . 3 3 6 2 6 E 
2 0 . 3 3 6 2 6 E 
3 0 . 3 3 6 2 6 E 
4 0 . 3 3 6 2 6 E 
5 0 . 3 3 6 2 6 E 
6 0 . 3 3 6 Í 6 E 
7 0 . 3 3 6 2 6 E 
8 0 . 3 3 6 2 6 E 
9 0 . 3 3 6 2 6 E 
10 0 . 3 3 6 2 6 E 
1 . 2 6 6 4 1 
1 . 7 C 0 9 6 
F I 
02 0 . 3 7 1 8 3 E 
02 0 . 3 7 1 7 0 E 
0 2 0 . 3 7 1 6 9 E 
C2 C . 3 7 1 6 6 E 
C2 0 . 3 7 1 5 4 E 
0 2 0 . 3 7 160E C2 0 . 2 7 1 6 9 E 
0 2 0 . 3 7 1 6 9 E 
02 0 . 3 7 1 6 9 E 
C2 C . 3 7 1 6 9 E 
CHANNEL 0 . 6 4 5 0 4 
GRAVITY 0 . 1 6 C E 8 
Q VF 
0 2 - 0 . 3 0 8 5 9 E - 0 1 0 . 6 7 6 3 9 6 -
0 2 - 0 . 2 0 3 5 0 E - 0 1 0 . 1 2 5 7 2 E 
0 2 - 0 . 9 9 1 1 8 E - 0 2 0 . 1 7 6 1 O E 
02 0 . 4 3 8 6 4 F - 0 3 0 . 2 1 9 7 1 E 
02 0 . 1 0 6 8 6 E - 0 1 0 . 2 5 7 4 5 E 
0 2 0 . 2 0 8 1 9 E - 0 1 0 . 2 9 2 0 0 E 02 0 . 3 0 8 3 0 E - 0 1 0 . 3 2 2 7 8 E 
0 2 0 . 4 0 8 3 8 E - 0 1 0 . 3 8 0 2 3 E 
0 2 0 . 5 0 7 4 5 E - 0 1 0 . 4 2 9 5 0 E 
02 0 . 6 C 5 6 1 E - 0 1 0 . 4 7 C 2 0 E 
FRESSURE CROP 1 . 9 C 9 9 8 BAR 
I N L E T 
F R I C T I O N 
CHANNEL 4 
I FCW 
i 0 . 3 2 9 53E 
2 0 . 3 2 9 5 3 E 
3 0 . 3 2 9 5 3 E 
4 0 . 3 2 9 5 3 E 
5 0 . 3 2 9 5 3 E 
6 0 . 3 2 9 5 3 E 
7 0 . 3 2 9 5 3 E 
8 0 . 3 2 9 5 3 E 
9 0 . 3 2 9 5 3 E 
10 0 . 3 2 9 5 3 E 
1 . 3 C 0 8 6 
1 . 6 9 8 6 7 
F I 
02 0 . 3 6 376E 
C2 C . 3 6 4 2 6 E 
C2 0 . 3 6 4 2 6 E 
0 2 0 . 3 6 4 1 8 E 
0 2 0 . 3 6 4 1 5 E 
0 2 0 . 3 6 4 0 4 E 
C2 0 . 3 6 4 1 3 E 
02 0 . 2 6 4 2 6 E 
C2 C . 2 6 4 2 6 E 
0 2 0 . 3 6 4 2 6 E 
CHANNEL 0 . 6 0 9 1 2 
GRAVITY 0 . 1 7 1 6 8 
Q VF 
0 2 - 0 . 3 1 1 3 9 6 - 0 1 0 . 6 5 7 8 6 E -
0 2 - 0 . 2 1 C 7 6 E - 0 1 0 . 1 2 1 3 7 E 
0 2 - 0 . 1 1 2 9 8 E - 0 1 0 . 16863E 
0 2 - 0 . 1 7 8 4 1 E - 0 2 0 . 2 0 9 3 4 E 
02 C . 7 5 2 4 C E - 0 2 0 . 2 4 3 6 7 E 
02 0 . 1 6 6 9 9 E - 0 1 0 . 2 7 5 1 9 E 
0 2 0 . 2 5 8 C 2 E - 0 1 0 . 3 C 3 8 9 E 
0 2 0 . 3 4 9 8 8 E - 0 1 0 . 3 4 6 8 9 E 
02 0 . 4 4 1 6 9 E - 0 1 0 . 3 9 8 6 3 E 
0 2 0 . 5 3 3 6 3 E - 0 1 0 . 4 4 1 8 7 6 
FRESSURE CROP 1 . 9 0 6 4 2 BAR 
INLET 
F R I C T I O N 
CHANNEL 5 
I FCW 
1 0 . 2 5 5 5 6 E 
2 0 . 2 5 5 5 6 t 
3 0 . 2 Í 5 5 6 E 
4 0 . 2 5 5 5 6 E 
5 0 . 2 5 5 5 6 E 
6 0 . 2 5 5 5 6 E 
7 0 . 2 5 5 5 6 E 
8 0 . 2 5 5 5 6 E 
9 0 . 2 5 5 5 6 6 
10 0 . 2 5 5 5 6 E 
1.29130 
1 . 6 9 0 0 2 
F I 
C2 0 . 2 7 9 5 7 F 
0 2 0 . 2 8 0 9 3 E 
C2 C . 2 8 2 3 8 E 
02 0 . 2 8 1 4 5 E 
02 0 . 2 8 2 1 3 E 
0 2 0 . 2 8 2 1 1 E 
C2 C . 2 3 2 4 8 E 
0 2 0 . Í 8 2 4 3 E 
C2 0 . 2 8 2 4 3 E 
C2 0 . 2 8 2 4 8 E 
CHANNEL 0 . 6 1 5 1 2 
GRAVITY 0 . 1 7 5 1 1 
Q VF 
0 2 - 0 . 3 7 8 1 3 E - 0 1 0 . 0 
0 2 - 0 . 3 4 3 7 9 E - 0 1 0 . 0 
0 2 - 0 . 3 1 1 1 8 F - 0 1 O.C 
0 2 - 0 . 2 8 0 3 4 F - O l 0 . 0 
0 2 - C . 2 0 3 5 3 6 - O l 0 . 5 0 6 C 5 E -
0 2 - 0 . 1 2 7 9 1 E - 0 1 0 . 9 5 1 9 2 E -
C 2 - C . 5 3 7 5 3 F - 0 2 0 . 1 3 2 C 1 E 
02 0 . 1 8 7 7 0 E - 0 2 0 . 1 6 4 3 7 E 
02 0 . 8 9 8 6 7 E - 0 2 0 . 1 9 4 7 9 E 
02 0 . 1 5 9 8 2 F - 0 1 0 . 2 2 3 3 0 E 




























0 . 2 9 2 1 3 E 0 3 
0 . 2 9 2 1 3 E 0 3 
0 . 2 9 2 1 3 E 0 3 
0 . 2 9 2 H E 0 3 
0 . 2 9 2 0 8 E 0 3 
0 . 2 9 2 1 3 E 0 3 
0 . 2 9 2 1 3 E 03 
0 . 2 9 2 1 3 E 0 3 
0 . 2 9 2 1 3 F 03 
0 . 2 9 2 1 3 E 0 3 
RISERS 
SPACE 
I S UR 
0 . 2 9 2 1 0 E 0 3 
0 . 2 9 2 1 0 E 0 3 
0 . 2 9 2 1 0 E 03 
0 . 2 9 2 1 0 E 03 
0 . 2 9 2 0 4 E 03 
0 . 2 9 2 0 9 E 0 3 
0 . 2 9 2 1 0 E 0 3 
0 . 2 9 2 1 0 E 0 3 
0 . 2 9 2 1 0 E 0 3 
0 . 2 9 2 1 0 E 0 3 
RISERS 
ACCEL. 
T I C L 
0 . 3 1 6 3 7 Ë 
0 . 3 1 6 3 6 E 
0 . 3 1 6 3 6 E 
0 . 3 1 6 3 4 E 
0 . 3 1 6 3 0 E 
0 . 3 1 6 3 5 E 
0 . 3 1 Ó 3 6 E 
0 . 3 1 6 3 6 E 
0 . 3 1 6 3 6 E 
0 . 3 1 6 3 6 F 
ACCEL. 
T I C L 
0 . 3 1 5 8 1 6 
0 . 3 1 5 8 4 E 
0 . 3 1 5 8 4 E 
0 . 3 1 5 8 4 E 
0 . 3 1 5 7 8 E 
0 . 3 1 5 8 2 E 
0 . 3 1 5 8 4 E 
0 . 3 1 5 8 4 E 
0 . 3 1 5 8 4 E 
0 . 3 1 5 8 4 E 
SPACE ACCEL. 
TSUR 
0 . 2 8 8 7 6 E 03 
0 . 2 8 9 8 1 E 03 
0 . 2 9 C 8 2 E 03 
0 . 2 9 1 6 5 F 03 
0 . 2 9 1 7 1 E 03 
0 . 2 9 1 7 1 E 0 3 
0 . 2 9 1 6 1 E 0 3 
0 . 2 9 1 5 9 E 0 3 
0 . 2 9 1 6 6 E 03 
0 . 2 9 1 7 1 6 0 3 
T I C L 
0 . 3 0 7 0 I E 
0 . 3 0 8 1 5 E 
0 . 3 0 9 2 6 E 
0 . 3 100 4E 
0 . 3 1 0 1 0 E 
0 . 3 1 0 1 0 E 
0 . 3 1 0 0 2 E 
0 . 3 1 0 0 1 E 
0 . 3 1 0 0 8 E 
0 . 3 1 0 1 3 E 
- 0 . 0 0 0 0 0 
0 . 0 4 9 6 1 
AVTF 
0 3 0 . 7 0 0 2 7 E 
0 3 0 . 7 0 0 1 9 E 
0 3 0 . 7 0 0 1 9 E 
0 3 0 . 7 0 0 1 4 E 
0 3 0 . 7 0 0 0 9 E 0 3 0 . 7 0 0 15E 
0 3 0 . 7 0 0 1 9 E 
0 3 0 . 7 0 0 1 9 E 
0 3 0 . 7 0 0 1 9 E 
0 3 0 . 7 0 0 1 9 E 
- 0 . 0 0 0 0 0 
0 . 0 3 9 6 3 
AVTF 
0 3 0 . 6 9 1 7 3 E 
0 3 0 . 6 9 2 0 0 E 
0 3 0 . 6 9 2 0 0 E 
0 3 0 . 6 9 1 9 6 E 
0 3 0 . 6 9 1 8 9 E 
0 3 0 . 6 9 1 9 3 E 
0 3 0 . 6 9 1 9 3 E 
0 3 0 . 6 9 2 0 0 E 
0 3 0 . 6 9 2 0 0 E 
0 3 0 . 6 9 2 0 0 E 
- 0 . 0 0 0 0 0 
0 . 0 4 1 2 9 
AVTF 
0 3 0 . 5 9 7 7 5 E 
0 3 0 . 5 9 9 5 7 E 
0 3 0 . 6 0 1 4 0 E 
0 3 0 . 6 0 1 7 4 E 
0 3 0 . 6 0 1 6 4 E 
0 3 0 . 6 0 1 6 3 E 
0 3 0 . 6 0 1 7 2 E 
0 3 0 . 6 0 1 7 2 E 
0 3 0 . 6 0 1 8 4 E 
































0 . 9 3 0 0 2 E 
0 . 9 2 9 9 4 F 
0 . 9 2 9 9 4 E 
0 . 9 2 9 8 9 F 
0 . 9 2 9 8 3 E 0 . 9 2 9 8 9 E 
0 . 9 2 9 9 4 E 
0 . 9 2 9 9 4 F 
0 . 9 2 9 9 4 E 
0 . 9 2 9 9 4 F 
TMAXF 
0 . 9 1688F. 
0 . 9 1 7 1 5 E 
0 . 9 1 7 1 5 E 
0 . 9 1 7 1 1 E 
0 . 9 1 7 0 4 E 
0 . 9 1 7 0 8 E 
0 . 9 1 7 0 8 6 
0 . 9 1 7 1 5 E 
0 . 9 1 7 1 5 F 
0 . 9 1 7 1 5 F 
TMAXF 
0 . 7 7 2 3 5 F 
0 . 7 7 4 1 9 F 
0 . 7 7 6 0 2 E 
0 . 7 7 6 3 5 E 
0 . 7 7 6 2 4 E 
0 . 7 7 6 2 4 E 
0 . 7 7 6 3 3 E 
0 . 7 7 6 3 3 E 
0 . 7 7 6 4 4 F 































0 . 2 7 5 5 8 E 
0 . 2 7 7 2 5 E 
0 . 2 7 8 9 2 E 
0 . 2 8 0 6 IE 
0 . 2 8 2 3 2 E 0 . 2 8 3 9 9 F 
0 . 2 8 5 6 5 E 
0 . 2 8 5 8 0 F 
0 . 2 8 5 8 0 F 
0 . 2 8 5 8 0 F 
TL 
0 . 2 7 5 5 4 E 
0 . 2 7 7 1 5 F 
0 . 2 7 8 7 3 E 
0 . 2 8 0 3 0 E 
0 . 2 8 1 8 9 E 
0 . 2 8 3 4 5 F 
0 . 2 8499E 
0 . 2 8 5 8 0 E 
O . 2 8 5 8 0 F 
0 . 2 8 5 8 0 E 
TL 
0 . 2 7496E 
0 . 2 7 5 9 4 E 
0 . 2 7 6 8 8 E 
0 . 2 7 7 7 6 F 
0 . 2 7 8 9 7 E 
0 . 2 8 0 1 8 E 
0 . 2 8 1 4 4 F 
0 . 2 8 2 6 9 F 
0 . 2 8 3 9 0 F 














































0 .5106E 05 
0 .6006E 05 
0 .5005E 05 
0 .4904E 05 
0 . 3 7 9 1 E C5 
4 . 5 0 TOTAL FLOW 
7 0 . 0 0 0 HINLET 
AVF 
C.2888E CO 
0 . 3 3 4 3 E 00 
0 . 2 8 3 2 E 00 
C.2755E CO 
0 . 9 0 2 4 E - 0 1 
4190.9CLT/SEC PRESS.DROP 1.8016 
12C0.C0 TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
XOUT 
0 . 6 7 6 3 E - C 1 
0 . 8 8 5 8 E - 0 1 
0 . 6 5 1 4 E - C 1 














C.1802E 01 0 . 9 3 5 7 E - 0 4 
0 .1803E 01 0 . 1 2 7 4 E - 0 3 
0 .1802E 01 - 0 . 4 1 6 5 E - 0 4 
0 .1801E 01 - 0 . H 4 1 E - 0 2 
0 . 1 8 0 3 E 01 - 0 . 1 0 8 4 E - 0 3 
AFT 
0 . 7 0 8 2 E 
0 . 7 8 1 9 E 
0 . 7 0 0 0 E 
0 . 6 9 1 8 E 







0 . 9 4 3 0 E 
0 . 1 0 5 8 E 
0 . 9 2 9 9 E 
0 . 9 1 7 0 E 







0 . 3 1 6 9 E 
0 . 3 2 1 5 E 
0 . 3 1 6 4 E 
0 . 3 1 5 8 E 







0 . 3 7 9 6 E 
0 . 4 4 5 7 E 
0 . 3 7 1 5 E 
0 . 3 6 4 0 E 









0 . 5 1 0 3 E 05 
0 .6002E 05 
0 .5002E 05 
C.4901E 05 
0 .3788E 05 
5 . 0 0 TOTAL FLOW 
7 0 . 0 0 0 HINLET 
4055 .71LT/SEC PRFSS.DROP 1 .7070 
12C0.C0 TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF XOUT VINLET PORCP CHECK 
0 .2962E 00 0 . 7 1 0 8 E - 0 1 0.2256F. C3 0 .1709F 01 0 . 5 0 2 1 E - 0 4 
0 .3422E 00 0 . 9 2 7 8 E - C I 0 .2225E C3 0 .1708E 01 0 . 1 0 1 5 E - 0 3 
0 .2907E 00 0 . 6 8 6 9 E - C 1 0 .2259E C3 0 .1708E 01 0 . 4 1 5 5 E - 0 4 
0 .2850E 00 0 . 6 6 1 3 E - 0 1 0.2260E 03 0 .1707F 01 - 0 . 1 0 8 0 E - 0 3 
C.1125E CO 0 . 2 1 8 6 E - C 1 0.2319E C3 0 .1704E 01 - 0 . 2 4 8 6 E - 0 2 
AFT 
0 . 7 0 8 1 E 
0 . 7 8 1 7 E 
0 . 6 9 9 9 6 
0 . 6 9 1 6 E 







0 . 9 4 2 8 E 
0 . 1 0 5 7 E 
0 . 9 2 9 7 E 
0 . 9 1 6 9 E 







0 . 3 1 6 9 E 
0 . 3 2 1 5 F 
0 . 3 1 6 3 E 
0 . 3 1 5 8 E 







0 . 3 7 9 3 E 
0 . 4 4 5 4 E 
0 . 3 7 1 3 E 
0 . 3 6 3 7 E 







T I M E 
PRESS 
THF 
0 .5099E C5 
0 . 5 9 9 8 E 05 
0 .4998E C5 
0 .4897E C5 
0 . 3 7 8 2 E 05 
5.5C TOTAL FLOW 
7C.O00 HINLET 
3920.52LT/SEC PRESS.DROP 1 .6115 
12C0.CC TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF 
0 .3038E 00 
C.3502E 00 
C.2983E 00 
0 . 2 9 2 8 E 00 
0 .1240E 00 
XOUT 
C .7476E-C1 
0 . 9 7 2 4 E - 0 1 
0 . 7 2 2 7E-C1 
C.69 8 3 E - C l 













0 .1612E 01 
0 .1612E 01 
0 .1612E 01 
0 .1612E 01 
0 . 1 6 1 CE Cl 
CHECK 
0 . 1 7 9 4 E - 0 4 
0 . 1 1 2 3 F - 0 3 
0 . 2 5 9 4 E - 0 4 
0 . 2 8 8 8 E - 0 4 
- 0 . 5 3 9 1 E - 0 3 
AFT 
0 . 7 0 7 9 E 03 
0 .7816E 03 
0 .6997E 03 
0 . 6 9 1 5 F 03 
0 .6007E 03 
TFMAX 
0 .9427E 03 
0 . 1 0 5 7 E 04 
0 .9296E 03 
0 .9167E 03 

























0 .5096E 05 
0 .5994E 05 
0 . 4 9 9 5 E C5 
0 .4894E 05 
0 .3779E C5 
6 . 0 0 TOTAL FLOW 3785.33LT/SEC PRESS.DROP 1 .5236 










0 .1457E 00 
XOUT 
0 . 7 8 5 9 E - C 1 
0 .1019E OC 
C.76C3E-C1 
C .7349E-C1 
0 . 2 9 6 7 E - 0 1 
VINLET 
0 .2107E 03 
0 .2078E 03 
0 . 2 1 1 OF 03 
0 .2113F 03 
0 .2154F 03 
PDRCF 
0 .1524E 01 
0 .152 5F Cl 
0 .1524E Ci 
0 . 1 5 2 4 E 01 
0 . 1 5 2 I E 01 
CHECK 
0 . 9 4 9 1 6 - 0 4 
0 . 8 9 9 0 E - 0 4 
0 . 8 9 1 8 E - 0 4 
0 . 7 8 0 8 E - 0 4 
- 0 . 3 0 5 7 E - 0 2 
AFT 
0 . 7 0 7 8 F 03 
0 .7814E 03 
0 . 6 9 9 6 E 03 
0 .6914E 03 
0 .6006E 03 
TFMAX 
0 . 9 4 2 6 E 03 
0 . 1 0 5 7 E 04 
0 . 9 2 9 4 E 03 
0 .9166E 03 
0 . 7 7 6 0 E 03 
TCMAX 
0 .3169E 03 
0 .3214E 03 
0 .3163E 03 
0 .3158E 03 








I FCW F l Q VF TSUR T I C L AVTF TMAXF TL 
1 0 .51448E 02 0 .37881E 0 2 - 0 . 2 9 1 2 6 E - 0 1 0 . 7 6 8 C 1 E - 0 1 0 .29216E 03 0 .31685E 03 0 .70822Ë 03 0 . 9 4 2 5 6 E 03 0 .27586E 03 
2 
3 4 5 6 7 8 9 10 
0 .5144CE 
0 .51448E 0 .51448E 0 .5144ÊE 0 .51448E 0 .51448E 0 .51448E 0 . 5 1 4 4 8 t 0 .51448E 
C2 C.37805E 02 0 .37805E 02 0 .37797E 02 0 .37793E 02 0 .37788E C2 0 .37798E 02 C.37805E 02 0 .37805E 02 0 .37805E 
0 2 - 0 . 1 6 9 2 8 E -0 2 - 0 . 4 8 0 8 2 E -02 0 .72363E-02 0.192C8E-C2 0 . 3 1 I 1 3 E -02 0.43C52E-02 0 .54942E-02 0 .66788E-02 0 .78593E-
0 1 0 . 1 4 1 3 1 6 























0 .31680E 0*3 1680 E 0 .31677E 0 . 3 1 6 7 9 E 0 .31679E 0 .31680E 0 . 3 1 6 8 0 E 0 . 3 1680E 0 .31680E 




















PRESSURE CROP 1 . 5 2 4 2 9 BAR 
INLET 0 .99574 CHANNEL 0 . 5 2 8 5 5 
FRICTION 1 .32378 GRAVITY 0 . 1 6 4 0 2 
RISERS 
SPACE ACCEL. 








0.60527E 0.6052 iE 
0.60527E 
10 0 .60527E 
02 C2 02 02 02 02 02 02 02 02 




























VF .898536 .16334E .22431E . 2 7 6 2 CE .32C70E .39921E .46194E . 5 H 0 2 E .55C49E .58291E 
TSUR - 0 1 0 .2 9242 E 00 0 .29242E OC 0 .29241E 00 0 .292426 00 0 .29242E 00 0.2 9242E 9242 Π 9242 E 9242 E 9242 E 
00 0 . 2 ' 00 0 . 2 ' 00 0 . 2 ' 00 0.2" 
03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 
TICL ■32141E . 3 2 1 4 1 6 . 3 2 1 4 1 6 . 3 2 1 4 1 E . 3 2 1 4 1 E , 3 2 1 4 1 6 . 3 2 1 4 1 6 . 3 2 1 4 1 E . 3 2 1 4 1 6 , 3 2 1 4 1 6 
03 03 03 03 03 03 03 03 03 03 
AVTF .78140E .78140E .78140E •78136E .78135E .78140E .78140E .78140E .78140E •78140E 
03 0 03 0 03 0 03 0 03 0 03 03 03 03 03 
TMAXF .10571E .10571E .10571E .10571E .10570E .10571E .10571E .10571E . 10571E . 10571F 
04 
04 04 04 
04 04 04 04 0 04 0 04 0 
TL .276236 03 
,278556 03 .28089E 03 .28324E 03 .28560E 03 ,28580g 03 .28580E 03 ,28580F 03 ,28580E 03 .28580E 03 
PRESSURE CROP INLET FRICTION 
1 .52477 BAR 0 .96734 CHANNEL 0 . 5 5 7 4 4 1 .32594 GRAVITY 0 .15435 RISERS SPACE ACCEL. - 0 . 0 0 0 0 0 0 . 0 4 4 4 9 
vD 
CHANNEL 3 1 PCW F I Q 1 0 .50439E 02 0 .37076E 02-0 .294C4E 2 0 .50439B 02 0 .37063E 0 2 - 0 . 1 7 4 6 3 E 3 0.5C439E C2 0 .27063E 0 2 - 0 . 5 5 9 7 1 E 4 0 .50439E 02 0 .37058E 02 0 .61941E 5 0 .50439E 02 0 .37043E 02 0 .17912E 6 0 .50439E 02 0 .37054E 02 0 .29568E 7 0 .50439E 02 0 .37063E 02 0 .41255E 
8 0 .50439E 02 0 .37063E 02 0.52891E 9 0 .50439E C2 C.27063E 02 C.64481E 10 0 .50439E 02 0 .37063E 02 0 .760316 
VF 01 0 .752166-
01 0.13871E 02 0 . 193C7E 02 0.23926E 01 0.28C51E Ol 0 .316906 Ol 0 .37923E Ol 0 .43559E Ol 0 .48116E 
0.51878E - O l 
Ol 0. 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 00 0 . 
TSUR 29213E 03 292136 03 29213E 03 2 9210E 03 29213E 03 29213E 03 29213E 03 29213E 03 2 9213E 03 29213E 03 
TICL 0 . 3 1 6 3 0 t 0 .31629 E 0 . 3 1 6 2 9 F O .31625E 0 .31627E 0 . 3 1 6 2 8 F 0 .31629E 0 . 3 1 6 29F 0 . 3 1 6 29 t 0 .31629E 
03 03 03 03 03 03 03 03 03 03 
AVTF -69968E .69961E .69961E .69955E .699 50E .69956E .69961E .69961E .69961E .69961E 












































FRESSURE CHOP 1 . 5 2 4 2 1 BAR INLET 0 . 9 9 8 5 9 CHANNEL 0 . 5 2 5 6 3 FRICTICN 1 .32350 GRAVITY 0 .16513 
RISERS SPACE ACCEL. 
- 0 . 0 0 0 0 0 0 . 0 3 5 5 8 
CHANNEL 4 
I FCW F l Q VF 1 0.4943CE 02 0 .36273E 0 2 - C.29681E- 01 0 .73633E-2 0 .4943CE 02 0 .36323E 0 2 - 0 . 1 7 9 9 4 E - O l O.13611E 
TSUR TICL AVTF TMAXF TL Ol 0 .29209E 03 0 .31574E 0 3 0 .69116E 03 0 .91630E 03 0 .27577E 03 00 0 .29210E 03 0 .31577E 0 3 0 .69143E 03 0 .91657E 03 0 .27763E 03 
3 0 . 4 9 4 3 C E 
4 0 . 4 9 4 3 C E 
5 0 . 4 9 4 3 0 E 
6 0 . 4 9 4 3 0 E 
7 0 . 4 9 4 3 0 E 
8 0 . 4 9 4 3 0 E 
9 0 . 4 9 4 3 0 E 











F R I C T I C N 
CHANNEL 5 
I PCW 
1 0 . 3 8 3 3 4 E 
2 0 . 3 8 3 3 4 E 
3 0 . 3 8 3 3 4 E 
4 0 . 3 8 3 3 4 E 
5 0 . 3 8 3 3 4 E 
6 0 . 3 8 3 3 4 E 
7 0 . 3 8 3 3 4 E 
8 0 . 3 8 3 3 4 E 9 0 . 3 8 3 3 4 E 
10 0 . 3 8 3 3 4 E 
0 . 2 6 22 I E 
0 . 3 6 3 1 9 E 
0 . 3 6 3 0 1 E 
0 . 3 6 3 1 0 E 
0 . 3 6 3 1 0 E 
0 . 3 6 3 2 1 E 
0 . 3 6 3 2 1 E 
0 . 3 6 3 2 1 E 
C 2 - C . 6 3 8 1 7 E - 0 2 0 . 18574E 
0 2 0 . 5 1 5 8 6 E - 0 2 0 . 2 3 5 4 1 E 
0 2 0 . 1 6 6 2 8 E - 0 1 0 . 2 7 6 2 7 E 
0 2 0 . 2 8 0 3 7 E - 0 1 0 . 3 1 2 3 7 6 
0 2 0 . 3 9 4 6 6 E - 0 1 0 . 3 6 9 4 3 E 
0 2 0 . 5 0 8 4 9 E - 0 1 0 . 4 2 6 6 2 E 
0 2 0 . 6 2 1 8 7 E - 0 1 0 . 4 7 2 8 9 E 
0 2 0 . 7 3 4 8 6 E - 0 1 0 . 5 1 1 1 0 E 
1 . 5 2 4 1 9 BAR 









0 2 C2 
0 2 
FRESSURE CROF 
I N L E T 
F R I C T I O N 
L . 3 2 3 2 7 
F I 
C . 2 7 5 5 4 E 
0 . 2 7 6 6 9 E 
C . 2 8 0 8 8 E 
0 . 2 8 1 4 8 E 
C . 2 8 1 3 2 E 
C . 2 8 1 4 5 E 
C . 2 8 1 5 4 F 
C . ¿ 8 1 4 5 E C . 2 8 1 6 7 E 
0 . 2 8 1 6 7 E 
CHANNEL 0 . 5 2 2 72 
GRAVITY 0 . 1 6 6 2 6 
Q VF 
0 2 - 0 . 3 7 4 Í 1 E - 0 1 O .C 
0 2 - 0 . 3 3 6 4 5 E - 0 1 0 . 0 
0 2 - O . 2 5 1 6 5 E - O 1 0 . 5 3 6 8 9 E -
0 2 - 0 . 1 7 1 1 9 E - 0 1 0 . 9 8 2 4 3 E -
0 2 - C . 9 3 4 3 3 E - 0 2 0 . 1 3 6 7 4 E 
0 2 - 0 . 1 6 5 4 9 E - 0 2 0 . 1 6 9 7 5 E 
02 0 . 6 0 5 7 7 E - 0 2 0 . 2 C C 1 4 E 
02 0 . 1 3 8 3 4 F - 0 1 0 - 2 3 0 2 2 E 0 2 0 . 2 1 6 8 9 E - 0 1 0 . 2 5 8 3 9 E 
0 2 0 . 2 9 6 7 C E - 0 1 0 . 3 1 0 1 0 E 
1 . 5 2 0 6 2 BAR 
1 . 0 4 1 5 7 
1 . 3 C 1 4 4 
CHANNEL 0 . 4 7 9 0 5 







co 0 0 




0 0 0 0 
00 
0 . 2 9 2 1 0 E 0 3 
0 . 2 9 2 0 6 E 0 3 
0 . 2 9 2 0 9 E 0 3 
0 . 2 9 2 0 9 E 0 3 
0 . 2 9 2 0 9 E 0 3 
0 . 2 9 2 1 0 E 0 3 
0 . 2 9 2 1 0 E 03 




0 . 2 9 0 3 4 E 03 
0 . 2 9 1 4 9 E 03 
0 . 2 9 1 7 0 E 03 
0 . 2 9 1 7 1 E 03 
0 . 2 9 1 7 1 E 03 
0 . 2 9 1 6 4 E 0 3 
0 . 2 9 1 6 4 E 0 3 0 . 2 9 1 7 1 E 03 0 . 2 9 1 7 1 E 03 
0 . 2 9 1 7 1 E 0 3 
RISERS 
SPACE , 
0 . 3 1 5 7 7 E 
0 . 3 1 5 7 4 E 
0 . 3 1 5 7 6 E 
0 . 3 1 5 7 6 E 
0 . 3 1 5 7 6 E 
0 . 3 1 5 7 7 E 
0 . 3 1 5 7 7 E 
0 . 3 1 5 7 7 E 
^ C E L . 
T I C L 
0 . 3 0 8 3 4 E 
0 . 3 0 9 5 7 E 
0 . 3 1 0 0 1 E 
0 . 3 1 0 0 5 E 
0 . 3 1 0 0 4 E 
0 . 3 0 9 9 9 E 
0 . 3 0 9 9 9 E 0 . 3 1 0 0 5 F 0 . 3 1 0 0 7 E 
0 . 3 1007 F 
ACCEL. 
0 3 0 . 6 9 1 4 3 E 
0 3 0 . 6 9 1 3 8 E 
0 3 0 . 6 9 1 3 1 E 
0 3 0 . 6 9 136E 
0 3 0 . 6 9 1 3 6 6 
0 3 0 . 6 9 1 4 3 E 
0 3 0 . 6 9 1 4 3 E 
0 3 0 . 6 9 1 4 3 E 
- 0 . 0 0 0 0 0 
0 . 0 3 4 6 7 
AVTF 
0 3 0 . 5 9 7 3 0 E 
0 3 0 . 5 9 9 1 3 E 
0 3 0 . 6 0 0 9 5 E 
0 3 0 . 6 0 1 2 9 E 0 3 0 . 6 0 1 1 9 6 
0 3 0 . 6 0 1 1 9 E 
0 3 0 . 6 0 1 2 8 Ë 
0 3 0 . 6 0 1 2 8 E 0 3 0 . 6 0 1 3 9 6 
0 3 0 . 6 0 1 3 9 E 
- 0 . 0 0 0 0 0 















0 3 0 3 0 3 
0 3 
0 . 9 1 6 5 7 E 
0 . 9 1 6 53E 
0 . 9 1 6 4 6 E 
0 . 9 1 6 5 0 E 
0 . 9 1 6 5 0 E 
0 . 9 1 6 5 7 E 
0 . 9 1 6 5 7 E 
0 . 9 1 6 57E 
TMAXF 
0 . 7 7 1 9 0 E 
0 . 7 7 374E 
0 . 7 7 5 5 7 E 
0 . 7 7 5 9 0 E 
0 . 7 7 5 8 0 E 
0 . 7 7 5 7 9 E 
0 . 7 7 5 8 8 E 0 . 7 7 5 8 8 E 
0 . 7 7 5 9 9 E 















03 0 3 
0 3 0 3 
0 . 2 7 9 4 9 E 
0 . 2 8 1 3 9 E 
0 . 2 8 3 2 6 E 
0 . 2 8 5 1 5 E 
0 . 2 8 5 8 0 E 
0 . 2 8 5 8 0 E 
0 . 2 8 5 8 0 E 0 . 2 8 5 8 0 E 
TL 
0 . 2 7 5 0 7 E 
0 . 2 7 6 1 5 E 
0 . 2 7 7 5 1 E 
0 . 2 7 8 8 3 E 
0 . 2 8 0 1 3 E 
0 . 2 8 1 4 7 E 
0 . 2 8 2 8 3 E 0 . 2 8 4 1 4 E 
0 . 2 8 5 4 7 E 
























0 .5092E 05 
0 .5990E 05 
0 .4992E 05 
0 .4891E 05 
0 .3779E 05 
6 .5C TOTAL FLOW 
7 0 . 0 0 0 HINLET 
AVF 
0 . 3 1 5 6 E 00 
0 . 3 6 2 2 E 00 
0 .3100E CO 
0 .3046E 00 
0 .1612E 00 
3785.33LT/SEC PRESS.DROP 1 .5188 
1 2 0 0 . 0 0 TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
XOUT 
0 . 8 1 1 7 E - C 1 
C.1049E 00 
0 . 7 8 5 9 E - C 1 
C .7599E-C1 
0 . 3 4 8 5 E - C 1 
VINLET 
0 .2106E 03 
0 .2077E 03 
0 .2108E 03 
0 .2111E 03 
0 .2160F 03 
PDROP CHECK 
0 .152 CE 01 - 0 . 4 4 9 3 E - 0 3 
0 .1519E 01 - 0 . 1 9 9 1 E - 0 3 
0 .1519E 01 - 0 . 3 7 0 3 E - 0 3 
0 . 1 5 1 9 E 01 - 0 . 3 7 1 0 E - 0 3 
0 . 1 5 1 7 F 01 - 0 . 1 3 4 4 E - 0 2 
AFT 
0 . 7 0 7 7 E 
0 . 7 8 1 2 E 
0 . 6 9 9 5 E 
0 . 6 9 1 2 E 







0 . 9 4 2 4 E 
0 . 1 0 5 7 E 
0 . 9 2 9 3 E 
0 . 9 1 6 4 E 







0 . 3 1 6 8 E 
0 . 3 2 1 4 E 
0 . 3 1 6 3 E 
0 . 3 1 5 8 E 







0 . 3 7 8 6 E 
0 . 4 4 4 5 E 
0 . 3 7 0 5 E 
0 . 3 6 3 0 E 









0 .5089E 05 
0 .5986E 05 
0 . 4 9 8 9 E 05 
0 . 4 8 8 8 E C5 
0 .3777E C5 
7 . 0 0 TOTAL FLOW 
7 0 . 0 0 0 HINLET 
3785 .33LT/SEC PRESS.DROP 1 .5169 
1 2 0 0 . 0 0 TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF 
0 . 3 1 6 7 E 00 
0 .3632E 00 
0.3<110E 00 
0 .3056E CO 
0 . 1 6 5 5 E 00 
XOUT 
C .821CE-01 
0 .1059E 00 
0 . 7 9 4 8 E - C 1 
0 . 7 6 8 7 E - C 1 





0 . 2 11 IE 03 




0 . 1 5 Ì 7 E 01 - 0 . 8 8 4 3 E - 0 4 
0 . 1 5 1 6 6 01 - 0 . 8 6 5 1 E - 0 4 
0 .1517E 01 - 0 . 7 0 2 0 6 - 0 4 
0 .1517E 01 - 0 . 7 0 7 2 E - 0 4 
0 .1516E 01 - 0 . 2 8 6 4 E - 0 3 
AFT 
0 . 7 0 7 5 E 
0 . 7 8 1 1 E 
0 . 6 9 9 3 E 
0 . 6 9 1 1 E 







0 . 9 4 2 3 E 
0 . 1 0 5 7 E 
0 . 9 2 9 2 E 
0 . 9 16 3E 







0 . 3 1 6 8 E 
0 . 3 2 1 4 E 
0 . 3 1 6 3 E 
0 . 3 1 5 7 E 







0 . 3 7 8 3 E 
0 . 4 4 4 2 E 
0 . 3 7 0 3 E 
0 . 3 6 2 8 E 







THF 0 .5086E 05 0 .5983E 05 0 .4986E 05 0 .4885E 05 0 .3775E 05 
7 . 5 0 TOTAL FLOW 3785 .33LT/SFC PRESS.DROP 1 .5165 
7 0 . 0 0 0 HINLET 1200.CO TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 6 0 0 
AVF 
C.3168E 00 0 .3633E 00 0 .3111E 00 C.3057E 00 0 .1661E 00 
XOUT C.822 5E-C1 0.1061E OC 0 . 7 9 6 3 6 - 0 1 0 . 7 7 0 2 E - C 1 0 . 3 8 0 7 E - 0 1 
VINLET 0.2105E 03 0 .20766 03 0 .2108E 0 .21116 C3 03 
0.2162E 03 
PDROP CHECK 0 .1517E 01 - 0 . 1 7 8 5 E - 0 4 0 .1516E 01 - 0 . 1 4 4 6 F - 0 4 
0 . 1 5 1 7 F CI - 0 . 1 4 2 9 K - 0 4 0 .1517E 01 - 0 . 1 6 7 2 E - 0 4 0 .1516E Cl - 0 . 2 8 9 8 6 - 0 4 
AFT 
0 .7074E 0 . 7 8 0 9 E 0 .6992E 0 .6910E 0 .6003E 
03 03 03 03 03 
TFMAX 
0 .9422E 0 . 1 0 5 7 F 0 . 9 29 OF 0 .9162E 0 .7757E 
03 04 03 03 03 
TCMAX 
0 .3168E 0 .3214E 0 .3162E 0 .3157E 0 .3100E 
03 03 03 03 03 
F IMAX 
0.3781E 0.4440E 0.3701E 0.3625E 0.2811E 
02 02 02 02 02 
TIKE PRESS 
THF 0 .5083E 05 0 .5980E 05 0 .4983E 05 0 .4882E 05 0 . 3 7 73E C5 
8 . 0 0 TOTAL FLOW 
7 0 . 0 0 0 HINLET 3785.33LT/SEC PRESS.DROP 1 .5163 1200.CO TINLFT 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVf 0 .3167E 00 0 .3631E CO 0 .3110E CO 0 . 3 0 56E 0 . 1 6 6 IE CO 00 
XOUT C.8221E-C1 C.1060E OC 0 . 7 9 6 0 E - C 1 0 . 7 6 9 9 E - 0 1 0 . 3 8 1 1 E - 0 1 
VINLET 0 .2105F 0 . 2 0766 0 . 2 1086 0 . 2 U 1 F 
C3 03 C3 C3 
0 .21626 03 
PDRCP 0.1517F 0 .1516F 0 .1517E 01 0 . 1 5 1 7 6 Cl 0 . 1 5 1 6 F 01 
01 01 
CH6CK 
0 . 8 0 5 9 E - 0 6 ■0 .1585E-05 
Ό . 2 1 8 1 Ε - 0 5 
0 . 1 0 2 6 E - 0 5 
»0.2 167E-Ü5 
AFT 0 .7073E 03 0 .7808E 03 0 . 6 9 9 1 E 03 0 .6909E 0 3 0 . 6 0 0 3 E 03 
TFMAX 0.942CE 03 0 .1056F 04 0 .9289E 03 0 .9161E 03 0 .7756E 03 
TCMAX 0 .3168E 03 0 .3213E 03 0 .3162E 03 0 .3157E 03 0 .3100E 03 
FIMAX 0.3779c 02 0.4437E 02 0.3699E 0.3623E 0.2810E 
02 8 
CHANNEL I 1 2 3 4 5 6 7 
10 
PCW 0 .68597E 0 . 6 8 5 9 7 E 0 .68597E 0 .68597E 0 .68597E 0 .68597E 0 .68597E 
8 0 .68597E 9 0 .68597E 0 .68597E 
F l Q VF TSUR TICL AVTF TMAXF 02 0 .37788E 0 2 - 0 . 2 9 0 5 1 E - 0 1 0 . 7 7 1 1 2 6 - 0 1 0.29216F. 03 0 . 3 1 6 7 9 F 03 0 .70770E 03 0 .94203E 03 0 02 0 .37712E 0 2 - 0 . 1 6 6 9 I E - 0 1 0 .14217E 00 0 .29215E 03 0 . 3 1 6 7 4 6 03 0 .70727E 03 0 . 9 4 1 6 0 E 03 0 02 0 .37711E 0 2 - 0 . 4 3 2 9 8 6 - 0 2 0.19790E 00 0 . 2 9 2 1 5 6 03 0 .31674E 03 0 . 7 0 7 2 7 6 03 0 .94160E 03 0 02 0 .37706E 02 0 . 8 0 3 1 0 E - 0 2 0 .24538E 00 0 .29213F 03 0 .31671E 03 0 .70721E 03 0 . 9 4 1 5 4 F 03 0 C2 0 .37701E 02 0 . 2 C 3 9 1 E - 0 1 0 .28768E 00 0 .29215F 03 0 .31673E 03 0 .70721E 03 0 .94154E 03 0 C2 C.37695E 02 0 . 3 2 7 4 9 E - 0 1 0.32872E 00 0 .29215E 03 0 .31673E 03 0 .707186 03 0 .94151E 03 0 C2 0 .27706E 02 0 . 4 5 1 1 2 E - 0 1 0 .39894E 00 0 . 2 9 2 1 5 6 03 0 . 3 1 6 7 3 6 03 0 .707246 03 0 .94157E 03 0 02 0 .27711E 02 0 . 5 7 4 7 8 E - 0 1 0.45425E 00 0 . 2 9 2 1 5 6 03 0 .31674E 03 0 . 7 0 7 2 7 6 03 0 .94160E 03 0 02 0 .37711E 02 0 . 6 9 8 4 3 E - 0 1 0.49892E 00 0 .29215E 03 0 .31674E 03 0 .70727E 03 0 .94160E 03 0 02 0 .37711E 02 0 . 8 2 2 1 0 E - 0 1 0 .53576E 00 0 .29215E 03 0 . 3 1 6 7 4 6 03 0 .70727E 03 0 .94160E 03 0 
TL ■27587E 03 ,27784E 03 ■ 27983E 03 ,281886 03 .28391E 03 28580E 03 2 8580E 03 ,285806 03 ■28580E 03 28580E 03 
I 
LO 

































0 2 - 0 



















. 1 0 6 C IE 
VF 
Ol 0 .90215F-
01 0 .16431E 
02 0 .22588E 
Ol 0 .27847E 
O l 0 . 3 2 531E 
Ol 0.4C796E 
Ol O.47C42E 
Ol 0 .51928E 
Ol 0 .558546 
00 0.59C78E 
Ol 0.2 00 0.2 CO 0.2 00 0.2 00 0.2 00 0.2 00 0.2 00 0.2 00 0.2 00 0.2 
TSLR 9242F 924 2 F 924 IE 9242E 9242E 9242 F 9242E 9242E 9242 F 9242E 
03 0.32 03 0.32 03 0.32 03 0.32 03 0.32 03 0.32 03 0.32 03 0.32 03 0.32 03 0.32 
ICL 1346 03 O, 1346 03 0. 133E 03 O, 133F 03 O, 1336 03 0. 1346 03 O. 1346 03 O, 134E 03 0. 1346 03 0. 1346 03 O, 
AVTF 78080E 03 78080E 03 78080E 03 78076E 03 78075E 03 78080E 03 780806 03 O 78080E 03 O 78080E 03 O 78080E 03 O 
TMAXF .10565E ,10565E . 10565E .10564E . 10564F . 10565E .10565E . 10565E . 10565E .10565E 
04 O 04 O 04 O 04 O 04 O 04 O 04 O 04 O 04 O 04 O 
TL ■ 27624E 03 .27860E 03 .28100E 03 ,283426 03 28580E 03 .28580E 03 .28580E 03 .28580E 03 .28580E 03 .28580E 03 
FRESSURE CROP 1 .51569 BAR 
INLET 0 . 9 6 5 7 4 CHANNEL 0 . 5 4 9 9 6 
FRICTION 1 .31982 GRAVITY 0 . 1 5 3 2 9 RISERS SPACE ACCEL. - 0 . 0 0 0 0 0 0 . 0 4 2 5 8 
CHANNEL I 1 2 3 4 5 6 7 8 9 10 
PCW 0 . 6 7 2 5 2 E 0 .672S2E 0 . 6 7 2 Í 2 E 0 .67252E 0 .67252E 0 .672S2E 0 . 6 7 2 5 2 B 0 . 6 7 2 Í 2 E 0 . 6 7 2 5 2 E 0 . 6 7 2 5 2 E 
02 02 02 C 2 02 C2 C2 02 02 0 C2 C 
FI ■ 36987E 36974E .36973E .36969E .36953E .36964E .36973E .36973E .26973E .36973E 
0 2 ­ C 0 2 ­ 0 0 2 ­ 0 02 0 
02 0 2 C2 0 2 02 02 
Q .2933CE-.17230E-.51281E-. 6 9 742E-.190726 -.31175E-.43280E-. 5 5 3 85E-. 6 7 4 9 ÎE-• 79598E-
VF Ol 0 .75524E-
0 1 0 .13956E 02 0 .19457E 02 0 .24144E Ol 0 .28338E Ol 0 .320456 Ol 0 .38965E Ol 0 .44577E O l 0 .49113E Ol 0 .52856E 
Ol 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 CO 0 
TSUR ,292126 ,292126 
29212E ,292 09E .29212E • 29212E ,29212F ,2 92126 
29212E ■ 29212E 
03 03 03 03 03 03 03 03 03 03 
T I 0 . 3 1 6 0 . 3 1 6 0 . 3 1 6 0 . 3 1 6 0 . 3 1 6 0 . 3 1 6 0 . 3 1 6 0 . 3 1 ο 0 . 3 1 6 0 . 3 1 6 















AVTF .69918E 69910E .69910E .69905E ■69900E .69906E •69910E .69910E 69910E ,699 IOE 
03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 
TMAXF .92892E • 92884E .92884E .92878E .92873E .92879E .92884E .92884F .92884E •92884E 
03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 
03 0 
TL 
2 7583E 03 ,277756 03 ,279706 03 ,28171F 03 28370E 03 
,285716 03 
.28580E 03 .28580E 03 .28580E 03 .28580E 03 
FRESSURE CROP 1.5166C BAR INLET 0 . 9 9 6 9 3 CHANNEL 0 . 5 1 9 6 8 FRICTION 1 . 3 1 8 4 4 GRAVITY O. 164C6 RISERS SPACE ACCEL. ­ 0 . 0 0 0 0 0 0 . 0 3 4 1 0 
CHANNEL 4 I FCW 1 0 .659C7E 02 2 0 .659C7E C2 3 0 .659C7E 02 4 0 .659C7E 02 5 0 .659C7E 02 6 0 .659C7E 02 
7 0 .659C7E 02 8 0 . 6 5 9 0 7 E 02 9 0 .659C7E 02 10 0 .659C7E 02 
F I 0 .36184E 0 . 3 6 234E 0 . 3 6 233E 0 .36231E 0 .36214E C.36222E Q.2b222Î 0 .26233E 0 .36233E 0 .36233E 
0 2 - 0 0 2 - 0 0 2 - 0 02 0 02 C 02 O 02 O 02 C C2 C 02 O 
.2961ÖE-.177686 -.59242E-.592C0E-.17 760F-.296C3F-.41446E-.53292E-.6514CE-.76987E-
0 1 Ol 
0 2 0 2 Ol Ol Ol Ol Ol Ol 
VF 0 .73934E-0.13694E 0 .19122E 0 .23751E 0.279C8E 0 .31588E 0 . 38CC0E 0 .436976 0 .483056 0 .52109E 
Ol 0 00 0 0 0 0 00 0 CO 0 0 0 0 00 0 00 0 00 0 0 0 0 
TSLR ,2 9209F ,2 92096 ,292 09E ,2 9206F ,292096 ,2 92 09F , 2 9 2 0 9 t 2 9209E ,29209F .2 9209E 
03 03 03 03 03 03 03 03 03 03 
T ICL 0 . 3 1 5 6 8 F 0 .31571E 0 . 3 1571E 0 . 3 1 5 6 8 E 0 . 3 1 5 7 0 E 0 . 3 1 5 7 0 6 0 . 3 1 5 7 0 E 0 . 3 1 5 7 1 6 0 . 3 1 5 7 1 6 0 . 3 1 5 7 1 6 
0 3 03 03 03 03 03 03 03 03 03 
AVTF .69066E .69093E .69093E ,690896 .69082E ,69086E ■69086E .69093E .69093E .69093E 
03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 03 0 
TMAXF TL .91580E 03 0 .27578E 03 .91607E 03 0 .27767E 03 .91607E 03 0 .27958E 03 .91603F 03 0 .28153E 03 . 91596E 03 0 .28348E 03 .91600E 03 0 .28545E 03 .91600E 03 0 .28580F 03 .91607E 03 0 .28580E 03 .91607F 03 0 .28580E 03 .91607E 03 0 .285806 03 
LO 
Ν) 
PRESSURE CROP 1 . 5 1 6 6 3 BAR INLET 0 . 9 9 9 8 1 CHANNEL 0 . 5 1 6 8 1 FRICTICN 1 . 3 1 8 2 4 GRAVITY 0 . 1 6 5 1 8 RISERS SPACE ACCEL. - 0 . 0 0 0 0 0 0 .03320 
CHANNEL I 1 2 3 4 5 6 7 8 9 10 
FCW 0 . 5 1 1 1 1 E 0 . 5 1 1 1 1 E 0 . 5 1 1 H E 0 . 5 1 1 1 1 E 0 . 5 1 1 1 1 6 0 . 5 1 1 1 1 E 0 . 5 1 1 1 1 E 0 . 5 1 1 1 1 E 0 . 5 1 1 1 1 E 0 . 5 1 1 1 1 E 
C2 0 2 02 02 02 0 2 02 02 0 2 02 
F I .27607E .27725E .28015E . 28 079E .¿80646 .28076E .28084E .28078E .28098E .28098E 
0 2 - 0 0 2 - 0 0 2 - 0 0 2 - 0 0 2 - 0 02 0 02 0 02 0 02 0 02 0 
Q .37399E-. 3 3 5 74E-. 2 4 6 35E-. 15675E-.671856 -• 22432E-.112C8F-.20171E-.291396 -.381C6E-
VF 01 0 . 0 01 0 . 0 01 0 .57153E 
01 0 .10773E 02 0 .15253E 02 0.19C72E 01 0 .22636E 01 0.25942E 0 1 0 .30510E 01 0 .36201E 
TSUR 0 .29033E 03 0 .291496 03 •Cl 0 .29170E 03 00 0 .29170E 03 00 0 . 2 9 1 7 0 6 0 3 00 0 .29162F 03 00 0 . 2 9 1 6 7 6 03 0 0 0 . 2 9 1 7 0 6 0 3 
00 0 . 2 9 1 7 C 6 0 3 00 0 . 2 9 1 7 0 6 03 
T ICL 0 . 3 0 8 3 3 6 0 . 3 0 9 5 7 E 0 . 3 0 9 9 6 6 0 .31001E 0 .30999E 0 . 3 0 9 9 2 E 0 .30997E 0 . 3 1 0 0 1 E 0 .31002E 0 .31002E 
03 03 03 03 03 03 03 03 03 03 
AVTF .59693E .59875E .60057E .600916 .60081E .60080E .60089E .60089E .60100E .60100E 
TMAXF 03 0 .77151E 03 0 . 7 7 3 3 4 E 03 0 .77518E 03 0 .77551F 03 0 .77541E 03 0 . 7 7 5 4 0 E 0 .77549E 0 .77549E 03 0 . 7 7 5 6 1 E 03 0 .77561E 
03 03 
TL 03 0 .27507E 03 0 .27617E 03 0 .27759E 03 0 .27902E 03 0 .28046E 03 03 0 .28198E 03 03 0 .28347E 03 03 0 .28495F 03 0 .28580E 03 0 .28580E 
03 03 03 03 
03 03 03 







0 . 4 6 6 5 4 






0 .5080E 05 
0 . 5 9 76E 05 0 . 4 9 8 0 t 05 0 .4879E 05 0 .3771E 05 
8 . 5 0 TOTAL FLOW 
7C.000 HINLET 
AVF C.3165E 00 C.3630E 00 C.3109E 00 0 .3054E 00 0 .1660E 00 
3785.33LT/SEC PRFSS.DROP 1 .5162 
1 2 0 0 . 0 0 TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
XOUT 0 . 8 2 1 4 E - C 1 0.1059E 00 0 . 7 9 5 3 E - C 1 C.769 3E- 0 1 0 . 3 8 0 7 6 - C l 
VINLET 0.2105E C3 0.2076E 03 0.2108E 03 
0 . 2 11 IE C3 
0 .2162E 03 




0 , 0 , 
AFT 
. 7 0 7 2 E 
. 7 8 0 7 E 
. 6 9 9 0 E 




0 3 0 3 
TFMAX 
0 . 9 4 1 9 E 
0 . 1 0 5 6 E 
0 . 9 2 8 8 E 




03 0 3 
TCMAX 
0 . 3 1 6 8 F 
0 . 3 2 1 3 E 
0 . 3 1 6 2 E 






0 . 3 7 7 7 E 
0 . 4 4 3 5 E 
0 . 3 6 9 7 E 







THF 0 . 5 0 7 8 t 05 0 . 5 9 73E 05 0 .4977E 05 0 .48 77E 05 0 .3769E 05 
9 . 0 0 TOTAL FLOW 7 0 . 0 0 0 HINLET 3785.33LT/SEC PRESS.DROP 1 .5162 1200.CC TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
TIKE PRESS 
THF 0 .5075E 05 0 .5970E 05 0 .4975E 05 0 . 4 8 74E 05 0 .3767E 05 
AVF 0 . 3 1 6 4 t 00 0 .3628E CO 0.3107E 00 0 .3053E 00 C .16 Í9E CC 
XOUT 0 . 8 2 0 8 E - 0 1 0 .1059E OC 0 . 7 9 4 7 E - 0 1 0 . 7 6 8 6 E - 0 1 0 . 3 8 0 3 E - 0 1 
VINLET 0 .2105F 03 0 .2076F 03 0 . 2 108E 03 0 .2111E 03 0 .2162F 03 
PDROP CHECK 0. 1517E 01 - 0 . 1 6 5 9 E - 0 6 
0 .1515E Ol 0 . 2 7 8 3 E - 0 5 0 .1516E Ol 0 . 1 0 2 3 E - 0 5 Ü.1516E 01 - 0 . 1 3 5 4 E - 0 7 
0 .1516E 01 - 0 . 5 0 7 9 6 - 0 6 
9 . 5 0 TOTAL FLOW 70.0CC HINLET 3785.33LT/SEC PRESS.DRGP 1 . 5 1 6 1 1 2 0 0 . 0 0 TINLFT 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
AVF 0 .3162E 00 0 .3627E 00 0.3106E 00 0 .3052E 00 0 .1658E 00 
XOUT 0 . 8 2 0 1 E - 0 1 0 .1058E OC 0 . 7 9 4 1 E - 0 1 0 . 7 6 8 0 E - 0 1 0 . 3 7 9 9 E - 0 1 
VINLET 0.2105E 0.2076E C.2108E 03 0 .2111E C3 0 .2162E 03 
03 03 
PDRCP 0.1517E 01 0. 1515E 01 0 . 1 5 1 6 6 01 0 .1516E 01 
CHECK " 0 . 2 8 4 4 E - 0 6 0 . 4 9 3 0 E - 0 5 0 . 4 5 0 3 E - 0 6 0 . 2 5 1 2 E - 0 5 
AFT 
0 . 7 0 7 1 E 
0 . 7 8 0 5 E 
0 . 6 9 8 9 E 
0 . 6 9 0 7 E 







0 . 9 4 1 8 E 
0 . 1 0 5 6 E 
0 . 9 2 8 7 E 
0 . 9 1 5 8 E 







0 . 3 1 6 8 E 
0 . 3 2 1 3 E 
0 . 3 1 6 2 E 
0 . 3 1 5 7 E 







0 . 3 7 7 5 6 
0 . 4 4 3 2 E 
0 . 3 6 9 5 F 
0 . 3 6 2 0 F 









0 .1516E Ol - 0 . 4 0 6 4 6 - 0 7 
AFT 0 .7070E 03 O.76 04E 0 3 0 .6988E 03 0 .6906E 03 0 .6000E 03 
TFMAX 0 .9417F 03 0 . 1 0 5 6 F 04 Ö.9286E 03 0 .9157F 03 0 . 7 7 5 3 E 03 
TCMAX 0 .3167E 03 0 .3213E 03 0 .3162E 03 0 .3157E 03 0 .3100E 03 
F IMAX 0.3773E 0.4430E 0.3693E 0.3618E 0 .2 805E 
02 02 02 02 02 
TIME PRESS I C . 0 0 TOTAL FLOW 7 0 . 0 0 0 HINLET 3785 .33LT /S6C PRESS.DRnP 1 .5160 1200.CO TINLET 2 7 3 . 9 1 8 TSAT 2 8 5 . 8 0 0 
THF 0 .5073E 05 0 .5967E 05 0 .4973E 05 0 .4872E 05 0 .3765E 05 
AVF 0 .3161E 00 0 .3625E 00 0.3105E CO 0.3050E CO 0 .1658E CO 
XOUT 0 . 8 1 9 5 E - C 1 O.1057E CC 0 . 7 9 3 5 E - C l 0 . 7 6 7 4 E - C 1 0 . 3 7 9 6 E - C l 
VINLFT PDRCP CHECK 
0.2105E 03 0 .1516E Cl - 0 . 1 2 7 0 E - 0 5 0.2C766 C3 0 .1515E 01 - 0 . 6 4 3 3 6 - 0 7 C.2108E C3 0.1516E 01 - 0 . 1 2 6 0 E - 0 5 0 .21116 03 0 .1516E 01 0 . 1 1 4 1 E - 0 5 0.2162E C3 0 . 1 5 1 5 t Ol - 0 . 1 7 6 1 E - 0 6 
AFT 
0 . 7 0 6 9 E 
0 . 7 8 0 3 E 
0 . 6 9 8 7 E 
0 . 6 9 0 5 E 







0 . 9 4 1 6 E 
0 . 1 0 5 6 E 
0 . 9 2 8 5 E 
0 . 9 1 5 6 E 







0 . 3 1 6 7 E 
0 . 3 2 1 3 E 0 . 3 1 6 2 E 
0 . 3 1 5 7 E 







0 . 3 7 7 IE 
0 . 4 4 2 8 c 
C . 3 6 9 1 6 
0 . 3 6 1 6 E 






C H A N N E L 1 













02 C2 02 02 
02 
0.27635E 
0.37 630F 0.37624E 0.37619E 0.37630E 0.27635E 0.37635E 0.27635E 
C2-C.44C79E-C2 
02 0.79275E-02 02 0.20262E-01 02 0.325946-01 02 C.449316-01 02 0.5727CE-01 02 0.696 10E-01 02 0.81951E-01 
0 . 1 9 7 5 8 E 
0 . 2 4 4 9 9 E 
0 . 2 8 7 2 6 6 
0 . 3 2 7 7 2 F 
0 . 3 9 8 C 4 6 
0 . 4 5 3 4 2 6 
0 . 4 9 6 1 6 E 
0 . 5 3 5 C 6 6 
CC 0 . 2 9 2 1 5 F 0 3 
0 0 0 . 2 9 2 1 2 F 0 3 
0 0 0 . 2 9 2 1 5 F 03 
00 0 . 2 9 2 1 5 p : 0 3 
CO 0 . 2 9 2 1 5 E 0 3 
0 0 0 . 2 9 2 1 5 E 03 
00 0 . 2 9 2 1 5 6 03 
0 0 0 . 2 9 2 1 5 F . 03 
0 . 3 1ö68F 
0 . 3 1 6 6 5 F : 
0 . 3 1668 F 
0 . 3 1 6 6 7 Γ 
0 . 3 1 6 6 8 F 
0 . 3 1 6 6 8 1 
0 . 3 1668 E 










. 7 0 6 786 
. 7 0 6 7 8 E 
. 7 0 6 7 5 6 
. 7 0 6 8 0 E 
. 7 0 6 846 
. 7 0 6 8 4 6 
. 7 0 6 8 4 E 
0 3 0 . 9 4 1 1 6 6 
0 3 0 . 9 4 1 1 0 6 
03 0 . 9 4 1 1 0 F 
0 3 0 . 9 4 1 0 6 6 
0 3 0 . 9 4 1 1 2 F 
03 0 . 9 4 U 6 F 
0 3 0 . 9 4 1 1 6 F 
0 3 0 . 9 4 1 1 6 F 
0 3 0 . 2 7 9 8 2 E 0 3 
0 3 0 . 2 8 1 8 6 6 03 
0 3 0 . 2 8 3 8 9 F 0 3 
0 3 0 . 2 8 5 8 0 F 0 3 
0 3 0 . 2 8 5 8 0 E 03 
0 3 0 . 2 8 5 8 0 F 0 3 
0 3 0 . 2 8 5 8 0 F 0 3 
0 3 0 . 2 8 5 8 0 F . 0 3 
FRESSURE CROP 1 . 5 1 6 4 2 BAR 
I N L E T C . 9 9 4 C 9 CHANNEL 0 . 5 2 2 3 3 
F R I C T I O N 1 . 3 1 8 5 2 GRAVITY 0 . 1 6 3 C 1 
RISERS 
SPACE A C C E L . 
• 0 . 0 0 0 0 0 
0 . 0 3 4 9 0 
CHANNEL 2 
I FCW 1 0 .10088E 
2 0 . 1 0 0 8 8 E 
3 O . IOOECE 
4 C . 1 0 0 8 8 E 
5 o . i o o e e E 
6 0 . 1 0 0 8 8 E 
7 0 . 1 0 0 8 8 E 
8 C . 1 0 0 É 8 E 
9 0 . 1 0 0 8 8 E 
i o o . i o o e e E 
F I Q 
0 3 0 . 4 4 2 7 9 6 C 2 - 0 . 2 6 7 2 5 L -
C3 0 . 4 4 2 7 9 E 0 2 - C . 1 2 0 1 4 6 -
C3 0 . 4 4 2 7 9 E 02 C . 2 6 9 6 9 E -
03 C . 4 4 2 7 2 E 0 2 0 . 1 7 4 10F-
C3 C . 4 4 2 6 9 E 0 2 0 . 3 2 1 2 1 F -
C3 C . 4 4 2 7 9 E 02 C . 4 6 8 3 6 E -
C3 0 . 4 4 2 7 9 E 02 0 . 6 1 5 5 1 E -
C3 C . 4 4 2 7 9 E C2 0 . 7 6 2 6 6 F -
C3 0 . 4 4 2 7 9 E C2 C . 9 0 9 8 5 E -
C3 0 . 4 4 2 7 9 E C2 0 . 1 0 5 7 C E 
VF 
0 1 0 . 9 C C 4 8 È -
0 1 0 . 1 6 4 0 3 6 
0 2 0 . 2 2 5 5 3 ε 
O l 0 . 2 7 8 0 7 S 
O l 0 . 3 2 4 3 1 E 
O l 0 . 4 0 7 C 8 E 
O l 0 . 4 6 9 6 2 ; 
O l 0 . 5 1 8 5 5 g 
O l 0 . 5 5 7 8 7 E 
0 0 0 . 5 9 0 1 6 c 
Ol 
00 00 CC 
oc 
00 00 CO 00 00 
TSUR 
0 . 2 9 2 4 1 F 
0 . 2 9 2 4 1 E 
0 . 2 9 2 4 C E 
0 . 2 9 2 4 1 F 
0 . 2 9 2 4 1 E : 
0 . 2 9 2 4 1 F 
0 . 2 9 2 4 1 t : 
0 . 2 9 ¿ 4 1 F 
0 . 2 9 2 4 I F 
0 . 2 9 2 4 1 F 
03 O 03 O 03 O 03 O 03 O 03 O 03 O 03 O 03 O 03 O 
TICL • 3 2 1 2 8 E . 3 2 128 Γ: . 3 2 1 2 7 6 . 3 2 1 2 7 6 . 3 2 127F . 3 2 1 2 8 1 : . 3 2 1 2 8 F . 3 2 1 2 8 F .3212feH . 3 2 1 2 8 6 
03 0 3 03 03 03 03 03 03 03 03 
AVTF 
0 . 7 8 0 2 9 c 
0 . 7 8 0 2 9 t 
0 . 7 8 0 2 9 E 
0 . 7 8 0 2 5 E 
0 . 7 8 0 2 4 E 
0 . 7 8 0 2 9 E 
0 . 7 8 0 2 9 E 
0 . 7 8 0 2 9 E 
0 . 7 8 0 2 9 6 
0 . 7 8 0 2 9 6 
TMAXF 
0 3 0 . 1 0 5 6 0 F 0 4 O 
0 3 0 . 1 0 560F 0 4 O 
0 3 0 . 1 0 5 6 0 F 0 4 O 
0 3 0 . 1 0 5 5 9 E 0 4 O 
0 3 0 . 1 0 5 5 9 6 0 4 O 
0 3 0 . 1 0 5 6 0 F . 0 4 O 
0 3 0 . 1 0 5 6 0 F 0 4 O 
03 O . 1 0 5 6 0 F 0 4 ü 
0 3 0 . 1 0 5 6 0 6 0 4 O 
0 3 0 . 1 0 5 6 0 F 0 4 O 
TL 
. 2 7 6 2 4 6 0 3 
, 2 7 8 5 9 6 0 3 
. 2 8 0 9 9 F 0 3 
. 2 8 3 4 0 6 0 3 
,2 8580F 03 
. 2 8 5 8 0 E 0 3 
. 2 8 5 8 0 : 0 3 
. 2 8 5 8 0 6 0 3 
, 2 8 5 8 0 6 03 
, 2 8 5 8 0 F 03 
FRESSURE CROP 1 . 5 1 5 2 3 BAR 
I N L E T 0 . 9 6 5 7 4 CHANN6L 0 . 5 4 9 5 0 
F R I C T I C N 1 . 3 1 9 3 4 GRAVITY 0 . 1 5 3 4 1 
RI St RS 
SPACE ACCEL, 
• 0 . 0 0 0 0 0 




I FCW F l Q VF 
0 . 8 4 0 6 5 t 0 2 0 . 3 6 9 1 1 6 0 2 - 0 . 2 9 3 5 6 6 - 0 1 0 . 7 5 3 8 2 ! ? = 
0 . 8 4 0 6 5 E 0 2 0 . 3 6 8 9 8 E 0 2 - 0 . 1728 I E - O l 0 . 1 3 9 3 2 -
0 . 8 4 C 6 5 E C2 C . 3 6 Ê 9 7 E 0 2 - C . 5 2 C 3 7 E - 0 2 0 . 1 9 4 2 5 K 
0 . 8 4 0 6 5 E C2 0 . 3 6 8 9 5 E 02 0 . 6 8 7 3 1 E - 0 2 0 . 2 4 1 0 6 * 
0 . 8 4 0 6 5 t 0 2 0 . 3 6 6 7 9 E 02 0 . 1 8 9 4 6 F - 0 1 0 . 2 8 2 9 7 t " 
0 . 8 4 0 6 5 E C2 C . 2 6 8 8 9 E 02 0 . 3 1 C 2 4 F - 0 1 0 . 3 2 C 0 1 E 
0 . 8 4 0 6 5 E C2 0 . 3 6 8 9 7 E 0 2 0 . 4 3 1 C 3 6 - 0 1 0 . 3 8 6 7 3 E 
0 . 8 4 0 6 5 E 0 2 C . 3 6 8 9 7 h 02 0 . 5 5 1 8 4 E - 0 1 0 . 4 4 4 9 3 E 
C . 8 4 0 6 5 & C2 C . 2 6 8 9 7 F C2 0 . 6 7 2 6 5 6 - 0 1 0 . 4 9 C 3 7 E 
0 . 3 6 8 9 7 E 0 2 0 . 7 9 3 4 6 E - 0 1 0 . 5 2 7 8 5 E 
1 
2 0 2 
3 
4 0
5 0 2 
6 
7  
8 0 2 
9 
10 C . 8 4 C 6 5 E C2 
TSUR 
O i 0 . 2 9 2 1 2 E 0 3 
CO 0 . 2 9 2 1 2 E 03 
OC 0 . 2 9 2 1 2 E 03 
00 0 . 2 9 2 0 9 E 03 
0 0 0 . 2 9 2 1 2 E 0 3 
00 0 . 2 9 2 1 2 6 03 
00 0 . 2 9 2 1 2 6 03 
0 0 0 . 2 9 2 1 2 E 03 
00 0 . 2 9 2 1 2 E 03 
0 0 0 . 2 9 2 1 2 6 03 
T I C L AVTF 
0 . 3 1 c i a r 0 3 0 . 6 9 8 7 5 6 
0 . 3 1 6 1 7 F 0 3 0 . 6 9 8 6 8 6 
0 . 3 1 6 1 7 6 0 3 0 . 6 9 8 6 8 6 
0 . 3 1 6 1 4 6 0 3 0 . 6 9 8 6 3 t 
0 . 3 l 6 1 ö F 0 3 0 . 6 9 8 5 7 6 
0 . 3 1 Ó 1 7 F 0 3 0 . 6 9 8 6 3 6 
0 . 3 16 176 0 3 0 . 6 9 8 6 8 6 
0 . 3 1 6 1 7 F 0 3 0 . 6 9 8 6 8 E 
0 . 3 1 6 1 7 t ; 0 3 0 . 6 9 8 6 8 6 
0 . 3 1 6 1 7 Γ 0 3 0 . 6 9 8 6 8 6 
TMAXF 03 0.92848F 03 0.92840F 03 0.92840F. 03 0.92835F 03 0.92830F 03 0.92836F 03 0.92R40F 03 0.92840F 03 0.92840F 03 0.92840F 
03 0 . 2 7 5 03 0 . 2 7 7 03 0 . 2 7 9 03 0 . 2 8 1 03 0 . 2 8 3 03 0 . 2 8 5 03 0 . 2 8 5 03 0 . 2 8 5 03 0 . 2 8 5 03 0 . 2 8 5 
TL 
826 03 
75E 0 3 
69F 03 
69= 0 3 
68= 03 
686 0 3 
80= 0 3 
8 OF 03 




F R I C T I O N 
1 . 5 1 6 2 5 BAR 
0 . 9 9 6 9 3 CHANNEL 0 . 5 1 9 3 2 
1 . 3 1 8 C 7 GRAVITY 0 . 1 6 4 1 7 
RISERS 
SPACE ACCEL . 
■0.00000 0 . 0 3401 
CHANNEL 4 
I FCW F l Q VF TSLR Τ i C L AVTF TMAXF TL 
1 0 . 8 2 3 6 4 E C2 C . 3 6 1 1 1 E 0 2 - 0 . 2 9 6 3 4 6 - 0 1 0 . 7 3 7 9 5 E - 0 1 0 . 2 9 2 0 9 6 0 3 0 . 3 1 5 6 3 F 0 3 0 . 6 9 0 2 4 6 03 0 . 9 1 5 3 7 F . 0 3 0 . 2 7 5 7 8 e 03 
2 0 . 8 2 3 8 4 E 0 2 0 . 3 6 1 6 0 F 0 2 - 0 . 1 7 8 1 7 6 - 0 1 0 . 13670E 00 0 . 2 9 2 0 9 F 0 3 0 . 3 1 5 6 6 F 0 3 0 . 6 9 0 5 2 E 03 0 . 9 1 5 6 5 F 0 3 0 . 2 7 7 6 6 = 0 3 
3 0 . 8 2 3 8 4 E C2 C . 3 6 1 6 0 E 0 2 - 0 . 5 9 9 7 8 6 - 0 2 0 . 1 9 C 9 0 E 0 0 0 . 2 9 2 0 9 F 03 0 . 3 1 5 6 6 6 0 3 0 . 6 9 0 5 1 E 0 3 0 . 9 1 5 6 5 6 0 3 0 . 2 7 9 5 6 = 0 3 
4 0 .82384E 
5 0 . 8 2 3 8 4 E 
6 0 . 8 2 3 8 4 E 7 0 .82384E 8 0 . 8 2 3 8 4 E 9 0 .82384E 10 0 . 8 2 3 8 4 E 
02 C.36157E 
02 0 .36140E 
02 0 .36 148E 02 0 .36148E 02 0 .36160E 02 0 .36160E 02 0 .36160E 
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